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Subcontracting is used much more extensively on housing and building construction 
projects than on engineering and industrial projects. On many projects, especially 
building projects, it is common for 80 to 90% of the work to be performed by 
subcontractor. Subcontracting is widely consider as an avenue to optimize costs, 
redistribute the contractor’s workload and rationalize their in-house manpower. The aim 
of this study is to identify the subcontractor selection criteria for construction projects in 
Saudi Arabia. The scope of this study is to determine the subcontractor selection criteria 
for housing and building construction projects in Saudi Arabia. It will also address the 
complications being faced by contractors and determine their effects on project 
performance. Subcontractor performance is as an important index used by general 
contractors to select optimal subcontractor. Subcontractor performance is affected by 
different expected and/or unexpected factors, such as management ability, worksite 
condition and subjective assessment. A questionnaire accompanied with a covering letter 
was delivered to contracting companies in person.  Data obtained from the questionnaire 
was analyzed and used to identify the significant subcontractor selection criteria and that 
are considered important by the construction contractors in the Eastern Province of Saudi 
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Arabia. Statistical method such as SPSS software was used to interpret the results. It was 
found that tender price, project management organization and length of time in business 
are the most significant subcontractor selection criteria. 
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   هندسة البناء وإدارة   :                التخصص
 
  5201 ي ون يو    :  تاريخ الدرجة العلمية
 
 الإ س كان م شاري ع ف ي وا سع ن طاق ع لى ب ك ث ير ذل ك من أك ثر ال باطن من ال ت عاق د وي س تخدم
 من ال عدي د ف ي . ص ناع يةوال ال ه ند س ية ال م شاري ع ع لى ال ترك يز من ال م بان ي وت ش ي يد
 ال ق يام ي ت ع ين ال ذي ال عمل من ٪09 إل ى 08 ل مدة ال شائ ع ومن ال م شاري ع، ب ناء وخا صة ال م شاري ع،
 ال ن ف قات، ل خ فض ك و س ي لة وا سع ن طاق ع لى ي نظر ال باطن من وال ت عاق د .ال باطن ق بل من ب ها
 هذه من فوال هد .ب هم ال م نزل ف ي ال عام لة ال قوى وت ر ش يد وال م قاول ال عمل عبء ت وزي ع إعادة
 ال عرب ية ال مم ل كة ف ي ال ب ناء ل م شاري ع ال باطن من ال م قاول اخ ت يار معاي ير ت حدي د هو ال درا سة
 الإ س كان ل م شاري ع ال باطن من م قاول اخ ت يار معاي ير ت حدي د هي ال درا سة هذه ن طاق .ال س عودي ة
 ال م قاول ين ي واجهها ال تي ال ت ع ق يدات  س ت ت ناول ك ما .ال س عودي ة ال عرب ية ال مم ل كة ف ي وال ب ناء
 ق بل من ال م س تخدمة مهم مؤ شر ب م ثاب ة هو ال باطن أداء .ال م شروع أداء ع لى آث ارها وت حدي د
 غ ير أو / و ال م توق عة ب عوامل ال باطن أداء ي تأث ر .الأم ثل ال باطن ل تحدي د ال عامة ال م قاول ين
 ت س ل يم وت م . شخ صي وت ق ي يم ال عمل موق ع  شرط الإدارة ، ع لى ال قدرة م ثل مخ ت ل فة، م توق عة
 ت م ال تي ال ب يان ات ت ح ل يل ت م . شخص ف ي ال م قاولا ت ل شرك ات ب خطاب ام صحوب الا س ت ب يان
 ت ع ت بر وال تي ال باطن اخ ت يار هامة معاي ير ل تحدي د وت س تخدم الا س ت ب يان من ع ل يها ال ح صول
 ت م .ال س عودي ة ال عرب ية ال مم ل كة من ال شرق ية ال م نط قة ف ي ال ت ش ي يد م قاول ي ق بل من ال مهم
 ال عطاء،  س عر أن وجد ف قد .ال ن تائ ج ت ف س يرل SSPS ب رن امج م ثل إح صائ ية طري قة ا س تخدام
.ال باطن اخ ت يار أهم ية الأك ثر ال م عاي ير هي ال عمل ف ي ال وق ت وطول ال م شاري ع إدارة وت نظ يم
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CHAPTER 1 
INTRODUCTION 
1.1 INTRODUCTION 
The construction business is active in nature owing to the growing improbabilities in 
technology advancement, knowledge, resources, budgets and growth and expansion 
processes. Today, construction ventures are becoming extensively more complicated and 
challenging. Because of the greater than before project difficulty and the extremely 
modest quality of the construction business, a building venture seldom is performed by 
numerous subcontractor. A subcontractor is a construction organization that has 
agreement with a main contractor to execute particular part of the contractor’s work. In 
largely construction projects, a vital role is played by subcontractor who are hired to 
perform specific tasks on a project. In the usual case, the general contractor will perform 
the basic operations and subcontract the remainder to various specialty contractors.  
Subcontracting is used much more extensively on housing and building construction 
projects than on engineering and industrial projects. On many projects, especially 
building projects, it is common for 80 to 90% of the work to be performed by 
subcontractor (Arditi, & Chotibhongs, 2005). The contribution of specialist and trade 
subcontractor to the total construction process can account for as much as 90% of the 
total value of the project, while the incidence and importance of subcontracting in Hong 
Kong is similar (M. Kumaraswamy, Mohan and D. Matthews, 2000). 
17 
 
Subcontractor can contribute to the construction process for as much as 90% of total 
project value (Wang & Liu, 2005). (Laryea & Lubbock, 2014) indicates that between 70 
and 85% percent of construction work may be subcontracted. Research by (Arditi, Asce, 
& Chotibhongs, 2005b) found that up to 70% of construction work is normally 
subcontracted in Saudi Arabia.  
Subcontracting signifies to an agreement whereby a contractor allows another firm (a 
subcontractor) to assume part of work he has obtained with the owner (Lehtinen, 2001). 
Subcontract arrangements are widely used in construction because of the structure of the 
industry, the industry’s workload is highly diversified by type, size, function, form and 
method of production, and materials used. The study related to subcontractor has rarely 
been done in Saudi Arabia, so these make this research more important to understand 
their role in construction industry and contribute to the knowledge of understanding 
subcontractor in construction projects. According to (M. Kumaraswamy, and D. 
Matthews, 2000) subcontracting is widely consider as an avenue to optimize costs, 
redistribute the contractor’s workload and rationalize their in-house manpower. It also 
helps to utilize already available resources in the market, diversify against risk, lower 
operation costs, obtain competitive advantage and inquire for the most satisfactory profit 
base. 
1.2 STATEMENT OF THE PROBLEM 
One of the important factors in any successful construction project is the right choice of 
an appropriate subcontracting strategy which assembles a perfect team for the 
construction work with an expedient allocation of work items, schedule and resources.  
18 
 
Subcontractor have also caused problems. With easy entry into the construction market 
place in the U.K., subcontractor organizations have been established with very little 
capital investment. Many of these subcontractor companies do not have the necessary 
expertise to undertake work satisfactorily and, as a consequence, are unable to give their 
clients the service they require. Moreover, many of the bad traits common to the main 
contractor– subcontractor relationship are also common to the subcontractor–sub-
subcontractor relationship (M. Kumaraswamy and D. Matthews, 2000). 
Many subcontractor are small, family-owned businesses. They may suffer from 
underfinancing, understaffing, or have limited managerial and technical skills. It is also 
potentially problematic that, often, a supervisor is the highest ranking employee on a 
jobsite. Many supervisors have not had the opportunity to learn expert managerial 
practices, and this lack of knowledge can negatively affect the project (Thomas, & Flynn, 
2011). 
Safety is another aspect of subcontractor’ practices that is often subpar. Many 
construction companies have different views and practices when dealing with the issue of 
safety. Much of the time, subcontractor have low standards for safety that do not meet the 
requirements of the construction manager or general contractor(Thomas et al., 2011a). 
Due to these problems there is a need for some criteria that should be seen or can be kept 
as prequalification in every subcontractor before handling the project. 
Hence, it is relevant to ask the following questions which make up the basic research 
question that this study attempts to provide answers to: 
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1.3 RESEARCH QUESTIONS 
1. How is subcontracting conducted in construction projects in Saudi Arabia? 
2. What are the main criteria in selecting subcontractor? 
3. How these criteria influence the performance of the project? 
 
1.4 RESEARCH AIM 
The research aim of this study is to identify the subcontractor selection criteria for 
construction projects in Saudi Arabia. 
 
1.5 SIGNIFICANCE OF THE STUDY 
The selection and designation of work item to subcontractor is very crucial to the 
successful execution of any construction project. The fact that the underlying factors vary 
with the contractor’s organization and are often project specific usually complicates the 
problems. However, in practice, there is no definite approach to explain the procedure. 
The study of the subcontractor’ selection criteria for construction projects in Saudi Arabia 
will be helpful in the following ways: 
1. Can establish the scope of subcontracting practices of contractors on construction 
projects in Saudi Arabia for the benefit of the entire construction industry. 
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2. Improve the practices of contractors by providing knowledge of the criteria for 
selection of subcontractor and their decisions on construction projects. 
1.6 SCOPE AND LIMITATIONS 
The scope of this study is to determine the subcontractor’ selection criteria for housing 
and building construction projects in Saudi Arabia. It will also address the complications 
being faced by contractors and determine their effects on project performance. These 
contractors undertake the construction of a wide range of facilities within the Kingdom of 
Saudi Arabia and beyond. The Building Industry is chosen because it is the largest 
industrial and commercial work for any construction company in Saudi Arabia. 
Although design-build/engineer, procure, construct (EPC) contracting can potentially 
save millions of dollars up front, as well as dollars paid in change orders while 
construction proceeds, design-build/EPC contracting may not be the silver bullet for 
construction that design-build/EPC contractors perceive it to be. Owners often question 
whether the checks and balances are in place and question who really pays for alterations 
in design. Owners look toward the design-build/EPC contractor to be the one-stop shop 
and the last stop for all the costs to be incurred for a project—from inception to project 
closeout. Thus, change becomes an issue that may not be well defined in today’s design 
build/ EPC construction environment(Galloway, 2009) . 
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2 CHAPTER 2 
LITERATURE REVIEW 
2.1   INTRODUCTION 
The literature review in this part discussed about the subcontractor. The discussions are 
divided into four parts. The first part discusses the basics of subcontracting and its 
importance in today’s construction industry; the second part discusses the problems that 
occur in subcontracting the works which finally leads us to the problem of selecting the 
subcontractor and the need to have certain criteria for selection of a flawless 
subcontractor. The third part discusses the different criteria for selecting subcontractor 
and last part briefly gives the conclusion which leads us to the research questions. 
2.2 IMPORTANCE OF SUBCONTRACTOR  
Subcontracting refers to an arrangement whereby a contractor authorizes another firm (a 
subcontractor) to undertake part of work he has secured with the owner (Lehtinen, 2001). 
According to (Kimura, 2002), the relationship is often between an upstream larger firm 
and a downstream smaller firm and it is not exclusive as the subcontractor may have 
many customers among the contractors. 
Despite the increasing extent of subcontracting in construction, the importance of 
subcontractor selection is frequently underestimated. While the subcontracting element 
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needs more attention in contractor selection itself, subcontractor selection techniques 
themselves need considerable improvements.  
Mbachu (2008) and Al-Hammad (1993) indicate that between 70 and 85% percent of 
construction work may be subcontracted. Research by Al-Hammad (1993) found that up 
to 70% of construction work is normally subcontracted in Saudi Arabia. Subcontractor 
help general contractors to overcome problems related to the need for special expertise, 
shortage in resources, and limitation in finances(B. A. M. Elazouni, Member, & 
Metwally, 2000). The operations of the average general contractor are not sufficiently 
extensive to afford full-time employment of skilled craftsmen in each of the several trade 
classifications needed in the field(Arditi et al., 2005b). Subcontracting allows general 
contractors to employ a minimum workforce in construction projects and promotes 
specialization. Qualified subcontractor are usually able to perform their work specialty 
more quickly and at a lesser cost than can the general contractor(Arditi et al., 2005b). 
Subcontracting  can also be refers to the purchase of a part or component of a product or 
process from a different firm (Kimura, 2002). Specifically, subcontracting means long 
term transactions with specific companies, in which the firm offering another 
independent enterprise the subcontract requests to undertake the production or carry out 
the processing of a material, component, part or subassembly for it according to 
specifications or plans provided by the firm offering the subcontract (Holmes, 1986, p.84; 
Taymaz & Kiliçaslan, 2005, p.634). Because subcontracting has become a standard 
procedure in contemporary construction (Eccles 1981; Birrell 1985; Gray and Flanagan 
1989; Hinze and Tracey 1994), it is highly questionable that much productivity 
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improvement can be achieved if this vital factor continues to be either ignored or 
mishandled in the study framework. 
Since subcontractor secure virtually all their work through general contractors, the 
success of the typical subcontractor depends directly on the relationships they establish 
and maintain with those general contractors that need their expertise. Once the 
relationship is established, most subcontractor work with the same general contractors on 
a regular basis and they tend to maintain the relationship over time. (Shash, 1998) Stated 
that “general contractors and subcontractor may not cooperate in a highly recurrent way; 
nevertheless they entertain long term business relations” (p. 446). Statistics presented in 
the publication indicate that 76% of commercial subcontractor have maintained their 
relationships with general contractors for an average of 21.1 years(Shash, 1998) . 
2.3 REASONS FOR SUBCONTRACTING  
Subcontract arrangements are widely used in construction because of the structure of the 
industry. The industry’s workload is highly diversified by type, size, function, form and 
method of production, and materials used. The execution of the works demand the 
services of many different trade specialists, hence the industry is dominated by a large 
number of small companies which provide subcontract services to their larger 
counterparts (Edum-Fotwe, McCaffer, & Majid, 1999). Everyday economic facts justify 
the use of subcontracting because it utilizes the resources efficiently and economically. 
Generally, the activities of contractors are not extensive enough to sustain full-time 
employment of skilled workers in all the available trade classifications necessary in the 
construction field. Also it is impracticable for these companies to possess, operate and 
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maintain specialized equipment that may have little use during a project (Arditi et al., 
2005b). 
Subcontracting is widely consider as an avenue to optimize costs, redistribute the 
contractor’s workload and rationalize their in-house manpower (M. Kumaraswamy, and 
D. Matthews, 2000). Subcontracting helps to utilize already available resources in the 
market, diversify against risk, lower operation costs, obtain competitive advantage and 
inquire for the most satisfactory profit base(Tserng & Lin, 2002). Subcontract works 
often entail the use of special method, delivery of proprietary products, or works that can 
only be executed by registered or licensed companies which may also involve a certain 
amount of design input (Yik & Lai, 2008). Construction sites are often geographically 
dispersed and itinerant workforce is uncommon, making it imperative to contractors to 
sublet works to local subcontractor who have resident workforce(Mudorch J: Hughes. W, 
2008) 
Non-performance of any subcontracting firm can be a chief cause of project failure since 
a significant proportion of construction work is done by subcontractor(Arditi et al., 
2005b). (González-Dı́az, Arruñada, & Fernández, 2000) examined factors explaining 
subcontracting decisions in the construction industry using evidence from panel data on 
construction firms. The result revealed that firm subcontract more when engage in 
heterogeneous work which required diverse expert knowledge and equipment’s and 
subcontract less as specificity grows. 
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2.4 SUBCONTRACTING SYSTEM  
Two basic structures of subcontracting were identified by (Lehtinen, 2001), the star 
shaped and the tiered or clustered structure. In star-shaped structure, the subcontractor 
have direct contact with the contractor who plays a central role in the flow of 
information. In tiered structure, few subcontractor who have direct contact with the 
contractor later sublet the contract down the chain. 
(Yik & Lai, 2008) studied how multilayer subcontracting systems works in the Hong 
Kong building construction industry. The study revealed that the system is highly 
effective in mobilizing workers to cope with fluctuating labor demand and ensuring 
workers effective performance but plagued by non-payments for lower tier subcontractor 
and workers which often lead to project delays and substandard quality performance. 
 
(Tam, Shen, & Kong, 2011) investigated the effects of the multilayer subcontracting 
system on project performance and established inverse correlation between the numbers 
of layers in the chain and project performance. He recommended a restrain in the number 
of subcontracting layers as a remedy to the associated poor quality, schedule and cost 
performance on projects utilizing such system. The poor communication, lack of 
coordination, poor supervision of bottom layer subcontractor, diffusion of accountability 
for work within the hierarchy of subcontractor were some of the reasons identified as the 
causes of poor performance inherent on projects utilizing multi-layer subcontracting 
system. 
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Buyout period is the time between the contract award to the contractor and the 
subcontracts being awarded, it is a transitional time between the preconstruction and the 
construction phases of a project during which subcontracts and purchase orders are issued 
(Zwick & Miller, 2004). Most subcontractor are selected close to the time they are to start 
their own portion of the work, in essence the time for issuing the subcontract is very 
short, this often leads to poor communication between the parties, impetuousness and 
complications in making the optimum choice of subcontractor which breeds hostility later 
on the project (Tserng & Lin, 2002). 
It is requiring of subcontractor executing their work in line with the schedule of the 
contractor. They should have a copy of the project schedule indicating the exact dates 
their work is scheduled and the time allocated for the execution. Contractors often inform 
each of their subcontractor by letter two weeks or more ahead of the date of 
commencement of their operations. Subcontractor should not be schedule to be on site 
until the job is ready and the subcontract work can proceed uninterrupted. Progress of 
work of the subcontractor should be monitored and ensured it is in pace with the project 
schedule (Queiroz, 1999). 
 
2.4.1 EFFECTS OF SUBCONTRACTING ON PROJECTS  
Subcontractor’ provide specialist construction services thereby absorbing the fluctuating 
workloads of contractors(Hinze j, 2001). In recent years, most engineering functions and 
values of a project are executed by specialized engineering firms or subcontractor who de 
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facto employ the actual builders and direct labor to carry out the work while the 
contractor functions as the project coordinator or manager (Tserng & Lin, 2002). 
Boundless subcontracting can upset the overall scheduling of job operations, precipitate 
grave segmentation of project authority, fragmentize responsibility, make the 
coordination of construction activities herculean, cripple communication between 
management and site, encourage disputes, and be generally detrimental to job 
efficiency(Clough, hr; Sears, 2005). (Chiang, 2009) reviewed the consequence of high 
and increasing growing rate of subcontracting in building industry in Hong Kong. The 
negative impacts such as weak bargaining power of subcontractor, vulnerability to 
bankruptcies, and non-payment to workers, labor intensity, lackluster quality 
performance and negligent safety practices were mentioned while the specialized services 
as well as organizational and managerial flexibility provided by the subcontractor were 
acknowledged. 
 
2.4.2 CONTRACTORS-SUBCONTRACTOR RELATIONSHIP 
The practice in subcontracting for a designated subcontract work is that the contractor 
invite subcontractor to submit price quotations, he then evaluates the submitted 
quotations and select one to be used for bidding. After the award of the contract, he then 
awards the sublet work to either the subcontractor whose quotation was used in the bid or 
to a different subcontractor(Shash, 1998). 
Hinze j, 1994 Conducted an exploratory study on contractor-subcontractor relationship, 
the result revealed a more adversarial situation with a large amount of mistrust and 
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insufficient communication. Relationship between subcontractor and the contractor are 
often strained and liable to cause conflicts due to poor sense of fairness and 
misunderstanding of each other’s. In order to coordinate the subcontractor work with that 
of other subcontractor, the contractor must know each subcontractor work in detail 
(Olson, 1998). 
Hsieh, 1998 established that the gap between contractors and subcontractor has a 
negative impact on site productivity. (Proctor, 1996) emphasized the importance of the 
four C’s; Consideration, Communication, Cooperation and Compensation during contract 
negotiation and execution as the golden rule of contractor-subcontractor relation. He 
emphasized the need for the subcontractor to understand the complete scope of work of 
the general contractor as well as the methods and schedule by which the general 
contractor plans to execute the project ahead of submission of proposal. 
According to (Love, 1997), the ideal subcontractor (as viewed by the contractors): is 
honest about mistakes, innovative and creative, adheres to schedules, fairly resolves 
impacts and change orders, produces work of high quality, has fully supported invoices, 
works in the best interest of the project, flexible to reasonable changes, helps the project 
beyond his own scope of work, comes in under budget, has a well trained workforce, is 
thoroughly familiar with the terms and conditions of the contract, identifies needs in 
timely fashion and has a perfect safety program. 
Similarly, an ideal contractor (as viewed by subcontractor): accepts responsibility, is 
flexible and open to suggestions, gives accurate information for scheduling and 
coordinating, is fair and honest with compensation for changes, demands quality, pays 
promptly, has no hidden agendas, treat subcontractor equally, presents a reasonable and 
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logical schedule, makes decisions and resolves conflicts in timely fashion, has a defined 
chain of command and shows faith and trust in subcontractor experience (Love, 1997). 
In a study, (Lee, Seo, Park, Ryu, & Kwon, 2009) identified three relationship types 
between the contractor and the subcontractor namely: competitive relationship – also 
referred to as distributive, win – lose, or adversarial relationships, its’ used to transfer the 
associated risks to other project participants, it diminishes subcontractor’ bargaining 
power with the contractor and often results in unfair contractual condition and onerous 
practices. The other two are strategic partnering and strategic partnership, both 
approaches highlight the need for close and long term relationship between contractors 
and subcontractor, the knowledge and experience gained through a sustained relationship 
can enhance cooperation and future collaboration which is built on trust, which results in 
a productive, win-win relationship. 
However, the more the contractor relies on the technical skills of a specific subcontractor, 
the more cumbersome it becomes to control costs, the more mandatory it becomes to rely 
on specific producers; all these make it less likely that new technological skills or ideas 
will be accepted (Tserng & Lin, 2002). 
 
 
2.4.3 CURRENT SUBCONTRACTOR SELECTION PROCESS  
A reasonable amount of competition on time, price and quality is desirable for 
subcontractor selection; the contractor is likely to strike a better deal in the presence of 
competition among the subcontractor. However, negotiated approach has proof more 
valuable in situations such as; early start on site, continuation contract, business 
relationship, contractor specialization, financial arrangements, geographical situation etc. 
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Each project being specifically examined based on its features and the prevailing 
conditions (Ashworth, 2001). On public works, the names of contractors who obtained 
bid documents are usually made known to public, hence contractors do receive price 
quotations from some unfamiliar subcontractor. If the lowest price is from an unfamiliar 
firm, the contractor may decide to use a price submitted by a familiar firm as the 
objective is to submit a reliable and reasonable bid at which profit can be made (Hinze j, 
2001). 
Many contractors have a tendency to award a majority of their subcontracts to prefer 
subcontractor but this do discourage competing subcontractor. However it is 
advantageous to contractors to have a cordial relationship with several subcontractor 
associated with each work specialty (Clough, hr; Sears, 2005). Selecting subcontractor on 
a basis of lowest price often results in claims for extension of time, claims for additional 
fees, less trust between the parties, less investment in training and development, higher 
capital cost of construction and operation, and a reduced quality in workmanship 
(Lavelle, D., Hendry, J. and Steel, 2007). 
Prequalification is the process of screening (sub)contractors to verify their competence to 
execute the project within the specified objective of time, budget and quality standard, it 
is also used to identify (sub)contractor groupings based on factors including size, 
resource capacity and suitability for particular project types. The groups are assigned to 
standing lists which are used to segregate the qualified (sub) contractor’s bid for further 
financial scrutiny. This facilitates the identification of injudicious (sub) contractor at an 
early stage (A. M. Elazouni, 2007). 
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The most widely used (sub)contractor’s pre-qualification criteria are financial stability, 
technical and management ability, experience, performance, resources, quality 
management, and health and safety concerns (El-Sawalhi, Eaton, & Rustom, 2007). 
Thomas Ng, Tang, & Palaneeswaran, 2009 also compiled 26 commonly used criteria for 
scrutinizing subcontractor structured under the above mentioned 8 aspects/issues. 
According to (Arslan, Kivrak, Birgonul, & Dikmen, 2008), the need to evaluate 
subcontractor during the selection process becomes more salient as the project becomes 
more complicated as this plays an important role in the success of the project. He further 
developed a web-based subcontractor evaluation system which can be used by 
contractors to evaluate subcontractor based on certain combined criteria similar to some 
of the above mentioned. 
Numerous research models exists for subcontractor/ suppliers selection, others researches 
listed the criteria and some went further by assigning weights to them. (Lavelle, D., 
Hendry, J. and Steel, 2007) is a rich source of previous works, he went ahead to test the 
theory that subcontractor are chosen mainly on the basis of price and the significance put 
on the selection criteria varies with project scenarios using five project scenarios of “in 
general, specialist packages, non-specialist packages, packages low in value and 
packages high in value” by using fourteen earlier used criteria in previous studies. He 
concluded that health and safety, past performance and insurance cover were considered 
equally important as price and in some scenarios more important than price. 
(Hartmann, Yean, Ling, & Tan, 2010) using a choice-based conjoint experiment observed 
that the Singaporean contractors utilizes an unbalanced multi criteria selection which 
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gives preference to price ahead of quality, cooperation and technical know-how of a 
known subcontractor although they perceive all the four criteria to be important. 
Recent researches in construction project management like the work of (Kumaraswamy, 
M.M. and Matthews, 2000), (Maturana, Alarcón, Gazmuri, & Vrsalovic, 2007), (Eom, 
Ph, Yun, & Paek, 2009) etc. advocates partnering between contractors and subcontractor 
as an effective method for subcontractor selection. 
2.4.4   CURRENT SUBCONTRACTING PRACTICE  
According to research done by (Zou & Lim, 2006), the current subcontracting practices 
can be seen with his results which shows the different forms of subcontracting practices 
that have been used by the main contractors interviewed in their research. The results 
shows that selective tendering (54.5%) is the most favorable manner followed by open 
tendering (26.1%) and direct negotiation is lease used(19.4%). (Zou & Lim, 2006) said 
that interviewees were aware of the high administration cost and time commitment 
associated with open tendering. Most interviewees consider selective tendering as 
“performance-based” or “preferred” tendering, where the selection of subcontractor are 
based on their past performance, reasonable price and their current workload. All 
interviewees have developed and maintained a list of preferred subcontractor. In addition, 
half of the interviewees stressed that “past performance” is associated to “past 
relationship” with their subcontractor. 
The high percentage use of selective tendering indicates that there is a balance between 
the price and relationship elements in the selection of subcontractor. From the findings, it 
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may infer that the interviewees perceived relationship as an important role in 
subcontracting without compromising competition.  
 
2.4.5   CRITERIA FOR SELECTING SUBCONTRACTOR  
According to (Arslan et al., 2008) subcontractor are generally evaluated by four qualities 
which also become the main selecting criteria. These include: 1) Cost 2) Quality 3) Time 
and 4) Adequacy. As shown in the figure 1. This section reviews the literature on these 
criteria. 
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Figure 2.1 Subcontractor selection criteria 
 
Source: Arslan et al., 2008 
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 Cost 
The cost According to the economic Theory of the Firm (Hartmann, Ling, & Tan, 2009), 
the contractors’ objective is to maximize their profit. A corollary of this theory is that 
given a level of output, firms minimize costs. Firms that do not come close to 
maximizing their profits and minimizing their costs are not likely to survive. 
Main contractors need to win tenders so that they have a chance to maintain the viability 
of their businesses (Dulaimi & Hong, 2002). Based on the contractors’ need to minimize 
cost and maximize profit, they are likely to select subcontractor who submit the lowest 
price. Profit maximization is the closest approximation to the average behavior in the 
construction industry(Oforia, 1993). Indeed, tender price has been the dominating 
decision basis in subcontracting choices for decades and is still shown to be a significant 
criteria(Greenwood, 2001). 
Quality 
Besides having the technical knowledge to accomplish desired tasks, the provided work 
quality is a critical antecedent to the overall project performance (George Woon, 2000) 
and (Arditi et al., 2005b). Quality is the extent to which subcontractor actually deliver 
products or services that meet project requirements. 
Admittedly, technical know-how can contribute to the quality of the final product, but 
there are other factors determining whether the final product delivered by the 
subcontractor meets project requirements (e.g. working environment, quality planning 
and control, and attitude of employees). Quality may comprise four aspects: technical 
quality, functional quality, workmanship quality, and architectural quality (Chan, 2000). 
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Technical quality is a measure of the quality of the building at the technical level, that is, 
the quality of materials, components, fittings, and finishes. Functional quality is the 
extent to which the building meets the objectives for which it was intended. 
Workmanship quality is a measure of the standard of workmanship in the completed 
building. Architectural quality is a measure of the quality of the building in architectural 
and aesthetic terms. 
Quality is usually evaluated based on past experience with the subcontractor or on the 
basis of reputation based on opinions and experiences of other firms. Main contractors 
are more likely to award contracts to subcontractor that demonstrate superior technical 
and workmanship quality and show good site management and supervision ability 
(Dulaimi & Hong, 2002) to ensure good product quality. Admittedly, good past 
performance is not a guarantee for future performance. However, past behavior and/or 
past performance is the best predictor of future behavior and performance (Ling, Y. and 
Tan, 2001) based on the Consistency Principle. Studies have shown that past job 
performance is a valid predictor of future job performance (Hunter, John E.; Hunter, 
1984). 
Time 
It is one the most important selection criteria for any subcontractor selection. As they 
should be accessible to the firm and should have time accuracy in submitting the bids 
.Also the completion of the given project should be done in within the time limit of the 
project .At any point of time during the process of construction the subcontractor should 
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adhere to the proper schedule of the project i.e. they should adhere to the project 
program.(Zou & Lim, 2006) 
Adequacy 
In the construction industry, there are underlying difficult relationships and lack of 
communication among various parties(Bryant, 1984) (Loosemore & Tan, 2000). Since 
subcontracted services have to be performed through relationships established between 
main contractors and subcontractor, cooperation or the extent to which subcontractor 
fulfill agreements and proactively solve and prevent problems is seen to be highly 
relevant for the operational efficiency of construction projects (Paul Humphreys, Jason 
Matthews, 2003). This includes individuals who exhibit courtesy and altruism, do not 
make complaints, are helpful, and cooperate with co-workers and customers (Podsakoff 
& MacKenzie, 1997). Main contractors will be more willing to select subcontractor that 
show a positive attitude, commitment, and quick response to their needs (Dulaimi & 
Hong, 2002). Like quality criteria, cooperation can be evaluated on the basis of the 
contractor’s own experience with particular subcontractor, or on the basis of reputation in 
terms of opinions and experiences of other firms. 
The following is a list of twenty-nine (29) potential criteria for subcontracting selection 
collated from literatures on the topic with particular reference to the work of (Hartmann 
et al., 2009) listed under the categories; Quality, Financial soundness, Technical Ability, 
Management Ability, Health and Safety, Reputation, and Others. 
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Table 2.1 Subcontractor selection Criteria 
 Criteria Remarks 
 Quality 
1 Quality performance 
(e.g. ISO 9000 
accreditation) 
What’s the standard of quality of the subcontractor? Do 
they have certain quality certifications? 
 Financial soundness 
2 Financial stability. Whether the subcontractor faces any financial problems 
that lead to financial instability 
3 Tender price 
 
It is the price offered by the subcontractor to win the 
tender (the lowest price wins) 
4 Credit rating. How the previous contractor rated the subcontractor? 
5 Banking arrangements 
and bonding. 
How fast and authenticate is their banking and financial 
system? 
6 Financial status. What’s there financial status? 
 Technical ability 
7 Experience. Does the subcontractor have a good Reputation in his 
surrounding area? (high work quality, sufficient time 
management and reasonable cost rates) 
8 Plant and equipment. The subcontractor physical resources, including the 
equipment and tools 
9 Personnel. How technical their personnel are? 
10 Ability Education and skills of the subcontractor. 
 Management capability 
11 Past performance and 
quality. 
What’s their past projects and quality of work? 
12 Project management 
organization. 
How reliable and skilled is their project management? 
13 Performance history How good is their performance? 
14 Geographical location Where are their headquarters located? 
15 Physical size/growth What is the size of the organization? 
16 Experience of technical 
personnel. 
 
How much experience is their top technical personnel 
have? 
17 Management knowledge What’s the management knowledge of the personnel? 
 Health and safety 
18 Safety. Do they have safety rules and regulations? 
19 Experience modification 
rating. 
Is their organization rated? 
20 OSHA Incident rate. Do they have OSHA incident rate? 
21 Management safety 
accountability 
Do they take safety in accountability? 
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Reputation 
22 Past failures. Past failures projects of subcontractor 
23 Length of time in 
business. 
How many years has the subcontractor been working in 
the industry? 
24 Past owner/contractor 
relationship. 
How is the subcontractor’ relationship with past 
contractors? 
25 Scale of projects 
completed and in 
progress 
How many projects does the subcontractor work on in 
parallel with a current project? 
26 Amount of past business How well did they do in past projects? 
27 Industrial relations The relationship between the client and the subcontractor 
who applied in the tender 
28 Other relationships Other relationships in market 
29 Cultural similarity Culture differences  
 
2.4.6 FACTORS INVOLVED IN SUBCONTRACTOR PERFORMANCE  
Subcontractor performance is as an important index used by general contractors to select 
optimal subcontractor. As the index reflects previous performance, it is presumed that a 
subcontractor historical performance can predict future performance. Subcontractor 
performance is affected by different expected and/or unexpected factors, such as 
management ability, worksite condition and subjective assessment (Shash, 1998). Thus, 
predicting subcontractor performance is a complex process with uncertainties that 
require judgments based on human expert knowledge and experience. 
Subcontractor are generally categorized into four types based on services provided. 
These include: 1) labor, 2) labor and materials, 3) materials and 4) equipment, each with 
their particular characteristics. In practice, subcontractor performance is evaluated using 
two scores, namely a primary score and final score with various contributing factors.  
Primary scores are evaluated by field superintendents. Final scores are assigned by 
general contractor management using primary score as one point of reference. Problems 
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occurring with this evaluation approach include: 1) generalization is difficult different 
factors for different types of subcontractor are difficult to generalize;2) primary and 
final scores are independently determined by human experts based on personal 
knowledge and experience; and 3) the relationship between primary and final scores is 
not well defined. 
Subcontractor Assessment Factors 
1 Construction technique  
2 Duration control abilities  
3 Cooperative managers  
4. Material wastage  
5 Services provided after work completion 
6 Collaboration with other subcontractor 
7 Safe working environments  
8 Self-owned tools  
9 Clean working environment  
10 Effective management capabilities 
11 Manager Personalities  
12 financial conditions 
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2.5 CONCLUSION  
Subcontractor' selection decisions are of prime importance to general contractors. These 
decisions are exercised by general contractors multiple times on every single project. 
Most general contractors identify quality, schedule control, and worker training as the 
key areas for subcontractor' productivity improvement, whereas they identify quality and 
business ethics as potential improvement areas for material vendors. 
With the above given literature review it can concluded that there is significant need of 
looking into the criteria before handling the project to the subcontractor. In this study, the 
above stated criteria according to their importance in the construction industry. Thus 
literature review can be concluding by putting up some research question as follows: 
1. What are the subcontractor selection criteria for construction projects in Saudi            
Arabia? 
2. Which among these criteria are the most important for general contractors? 
3. How these criteria influence the performance of the project? 
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CHAPTER 3 
RESEARCH METHODOLOGY 
3.1  INTRODUCTION 
This section presents all the steps that were performed to achieve the objectives of this 
study. It includes all information relevant to the collection of the required data, where and 
how the data was obtained, and the method used for the analysis of the responses. The 
goal of this methodology was to develop and evaluate a list of relationship factors and 
determine the most important factors that affect the relationship between the 
subcontractor and the general contractor from the contractors’ perspective. 
 
3.2 SELECTION OF RESEARCH METHOD 
Research strategy can be defined as the way in which the research objectives can be 
questioned (Mustapha & Naoum, 1998). Research is a thorough, systematic investigation 
or inquiry to validate old knowledge and generate new knowledge (Burns, 1989).  
In any form of research, it will be required to either count things and/or talk to people. 
We can broadly classify research methods using this distinction. These two types of 
research method and their output data are classified as: 
Quantitative - as the name suggests, is concerned with trying to quantify things; it asks 
questions such as ‘how long’, ‘how many’ or ‘the degree to which’. Quantitative methods 
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look to quantify data and generalize results from a sample of the population of interest. 
They may look to measure the incidence of various views and opinions in a chosen 
sample for example or aggregate results(Stuart MacDonald & Nicola Headlam, 1999). 
Qualitative – concerned with a quality of information, qualitative methods attempt to 
gain an understanding of the underlying reasons and motivations for actions and establish 
how people interpret their experiences and the world around them. Qualitative methods 
provide insights into the setting of a problem, generating ideas and/or hypotheses(Stuart 
MacDonald & Nicola Headlam, 1999). 
 
Figure 2.2 Quantitative Vs Qualitative key features 
Source (Stuart MacDonald & Nicola Headlam, 1999) 
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Quantitative method is used as research method in this study as it is used mainly when 
data is structured unlike in quantitative method. The statistical analysis can be done in 
quantitative method whereas in qualitative method we can’t put statistical formulas for 
analyzing. 
 
3.3 DESCRIPTION OF THE QUANTITATIVE METHOD  
Quantitative methods are research techniques that are used to gather quantitative data, 
data that can be sorted, classified, measured. Surveys are a popular method of collecting 
primary data. The broad area of survey research encompasses any measurement 
procedures that involve asking questions of respondents. They are a flexible tool, which 
can produce both qualitative and quantitative information depending on how they are 
structured and analyzed(Stuart MacDonald & Nicola Headlam, 1999). A questionnaire is 
also considered the best method to use in cases of non-accessibility to ‘‘documented 
data’’. 
Questionnaire survey is one of the most popular and simplest methods in order to achieve 
the objectives of this study. Questionnaire is defines as a formal set of question or 
statement designed together the information from respondents that will accomplish the 
goals of the research project (Anang Hudaya Muhamad Amin Ahmad Izuddin Zainal 
Abidin, and Miziana Abdul Rahman, 2006).The questionnaire designed need to meet the 
objective and aim of the study. The design decisions depend on the purposes of the study, 
the nature of the problem, and the alternatives appropriate for its investigation (Isaac, 
Stephen, 1971). A design is a strategy for constructing the research structure using 
concise notation that summarize a complex design structure efficiently, to show all of the 
45 
 
major parts of the research project the background problems theoretical frameworks, 
hypothesis, research questions, methodology-work together to try to address the center 
research objective (Sale, Lohfeld, & Brazil, 2002).Three fundamental considered before 
design the question: 
o What is the purpose of the survey? 
o What kind of question the survey developed to answer? 
o What sorts of results consider from the questionnaires? 
Two type of question that used in the questionnaire survey, open-ended and close-ended. 
Open-ended question do not provide respond choice and sensitive to the respondents 
desire for expression. The close-ended sub divided to dichotomous and multiple choices 
question. The close-ended questions supply response choices and reduce in interpreter 
bias and easy to analysis. Dichotomous question are close-ended question that offer to 
response choices and suitable to understand the respondents demographic compassion 
(Anang Hudaya Muhamad Amin Ahmad Izuddin Zainal Abidin, and Miziana Abdul 
Rahman, 2006). This method was used closed ended questions with scaled question 
method. 
3.4 METHOD OF DATA COLLECTION 
This is a very important step as it explains the method of collecting the data which is 
required in order to achieve the objectives of the study. Method of data collection 
involves identification of the following: 
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3.4.1 KEY INFORMANT  
It is very important to identify the key informant from which the data required for 
achieving the objectives can be acquired. Selection of the key informant is very 
significant as it determines the authenticity of the information acquired about a 
particular feature of the organization. The required data for this study was obtained 
from the top management of the contractor’s organization who is responsible for 
subcontractor’ selection for the projects.  
3.4.2 TOOLS 
The tool which was used to obtain the required data to achieve the objectives of the 
study was identified after thorough consideration as it will affect the quality of the 
response. A tool which clearly shows the objectives of the study, the data required the 
interest of the receiver and the importance of the informer should be used(Isaac, 
Stephen, 1971). In this study a close-ended questionnaire is used to collect the data. A 
close-ended questionnaire is used for its advantages as it is easy to ask and quick to 
answer, and does not require writing either by the respondents or interviewer. 
     Questionnaire design 
A questionnaire accompanied with a covering letter was delivered to contracting 
companies in person.  The letter indicated the objectives of the research and explained 
to the participants that the results of the questionnaire will be used to improve the 
subcontracting practices in construction industry. 
The questionnaire is composed of four sections to accomplish the aim of this 
research, which are as follows: 
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The Contractors Organization profile: This section contains questions seeking 
information related to contractors profile such as the size, number of employees, 
number of projects completed etc.   
The Respondents profile: This section contains questions seeking information 
related to the respondents profile such as educational level, job title, experience etc.  
Subcontracting in the organization: This section contains questions seeking 
information related to subcontracting practices in the organization such as how long 
they are subcontracting the projects, percentage of the work subcontracted, kind of 
work subcontracted,etc. 
Subcontractor’ selection criteria: This section contains questions seeking 
information related to subcontractor selection criteria that the contractor believes to 
be suitable. 
At the end of the last three sections an option was given to the respondent to add and 
rate any additional subcontracting selection criteria that he might think is significant. 
Appendix A presents the developed questionnaire. 
3.4.3 METHOD 
The questionnaire that is illustrated in appendix A was taken to each of the 
contractors’ in person to collect the required data to achieve the objective of the 
study. 
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3.5 POPULATION AND SAMPLING 
A population consists of the total number of objects about which the study is 
concerned. In this study, the population is, mostly building contractor,  the grade 1, 2 
and 3 Construction contractors in the Eastern Province of Saudi Arabia as per 
classified by the ministry of municipality and rural affairs.  
In this study, the size of the samples was determined using the following formula 
(Cochran 1977): 
𝑛 = 𝑛°/(1 + 𝑛°/𝑁) 
𝑛° = 𝑡2𝑃𝑞/𝑑2 
Where 
 n= sample size 
 𝑛° = 𝑓𝑖𝑟𝑠𝑡 𝑒𝑥𝑟𝑖𝑚𝑎𝑡𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒 
 N = Total Population = 168 (grade 1, 2, 3 building contractors in Eastern region) 
 t = value of the standard normal variant (if 95% confidence level, t=1.96) 
 P= the proportion of the characteristics being measured in the target population 
  (P = 0.5) 
 q = 1-P = 1- 0.5= 0.5 
 d = the precision = 0.15 
Substituting the pre-defined variables in the formula, the sample size obtained is  
 n = 34 , for total population of N = 168. 
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It is usually the case in such a study that the response rate will not be high. In this 
study a response rate of 35% was predicted. 90 questionnaires were taken to the 
building contractors personally in the eastern region of Saudi Arabia. 35 answers 
were received from the building contractor. 
3.6 SCORING SYSTEM 
The initial section of the questionnaire doesn’t really require any sort of scoring 
system. But for section II we have Likert scale scoring. Likert scales usually have five 
potential choices (strongly agree, agree, neutral, disagree, strongly disagree) but 
sometimes go up to ten or more. The final average score represents overall level of 
accomplishment or attitude toward the subject matter. Named after its inventor, the 
US organizational-behavior psychologist Dr. Rensis Likert (1903-1981). 
3.7 DATA ANALYSIS 
Data obtained from the questionnaire was analyzed and used to identify the 
significant subcontractor’ selection criteria and that are considered important by the 
construction contractors in the Eastern Province of Saudi Arabia. 
Statistical method such as SPSS software was used to interpret the results. SPSS 
(Statistical Package for the Social Sciences) is a software package used for statistical 
analysis. Bivariate Correlation was used to get the relationship between the 
performance and the other criteria. SPSS is among the most widely used program for 
statistical analysis in Social science. This is a data analysis package for quantitative 
research. It is particularly useful for the analysis of survey data as it covers a broad 
range of statistical procedures. There are other packages available such as SAS, Stata 
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or Minitab however all are expensive to purchase, especially if only to be used for a 
one off survey(Stuart MacDonald & Nicola Headlam, 1999). The analyzed data is 
presented in tabulated format and Figures. Graphical representations have a tendency 
to make the comparisons clearer and thus were used for showing the important 
criteria. By carefully studying the results of the survey, a better understanding will be 
gained of the current situation of the subcontractor’ selection in construction industry. 
This will also help in recommending the next approach for further studies on the 
subject. 
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CHAPTER 4 
RESULTS & ANALYSIS 
This chapter presents the data analysis of the outcomes from the questionnaire survey so 
that the subcontractor’ selection criteria currently used by contractors in the Eastern 
Province of Saudi Arabia can be understood. Mainly, the respondents profile, contractors’ 
organizations, quality, performance and their relation are discussed in detail in the 
following sections. Statistical analysis is a mathematical method of interrogating data. This 
is done by looking for relationships between different sets of data. Statistical analysis can 
be complex, and this following section aims to explain some of the basic considerations, to 
an audience without an assumed mathematical background. Moreover, the results would go 
through an analysis such that suggestions or recommendations can be put forward to 
overcome the problems faced in the current practice of subcontractor’ selection. 
 
4.1 CHARACTERISTICS OF THE PARTICIPANT 
 
The necessary information was acquired using a questionnaire. The questionnaire was 
sent to the population of construction contractors who are major in building in the Eastern 
Province of Saudi Arabia. The questionnaire was taken to contractors’ office in person to 
increase the response rate. The responses were collected over a period of 4 months. 
Initially the response rate was very slow and later on gained push as personal meetings 
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with project managers and construction executives were done to get their responses. A 
total response rate of nearly 38% was achieved in the due course of data collection. 
4.1.1 CONTRACTORS PROFILE 
Contractors profile such as the size, number of employees, number of projects completed 
etc., are used to describe the participating organizations. 
 More than 80 % of the participating organization is in the market of construction 
for more than 15 years as shown below in the Table 4.1. It seems that most of 
these participated contractors are with good experience and capabilities in the 
construction business. This indicates that a major ratio of the contractors have 
been established for a long time and have sufficient experience and knowledge in 
the Saudi construction industry. 
 
Table 4.1 Organization age 
 
Years 
 
less than 5 5-10 10-15 15-20 20 or more Total 
Frequency 1 2 4 16 12 35 
Percent (%) 2.9 5.7 11.4 45.7 34.3 100.0 
 
 Most of the participated contractors (nearly 62.8%) employed more than 1000 
personnel in their organization as shown below in Table 4.2. This indicates that they 
are very well equipped with large man power and are capable of carrying large 
projects. This is expected as the study target population is large contractors. 
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Table 4.2 Number of employees in organization 
Number of 
Employee 
 
50-100 100-500 500-1000 1000-1500 1500 or more Total 
Frequency 
1 8 4 18 4 35 
Percent (%) 
2.9 22.9 11.4 51.4 11.4 100.0 
 
 
 The majority of the contractors undertake only private projects i.e. nearly 72% of the 
total participated organizations. It can also be seen that nearly 23% of the 
organization said that they provide their services to both government and private 
clients and are not inclined only to one sector as shown below in Table 4.3. This mix 
of experience adds great value to the provided information which is related to 
subcontractor’ selection. 
Table 4.3 Clients distribution 
Organization Clients 
 
private government both Total 
Frequency 
25 2 8 35 
Percent (%) 
71.4 5.7 22.9 100.0 
 
 The participating contractors are varying with respect to the number of projects 
executed in the last 5 years regardless of the client they have  with overall 48.6% of 
the participating contractors undertaking 20 to less than 30 projects and 37.1% 
undertaking 30 or more projects as shown below in Table 4.4. This is the sign that 
most of the participating contractors were having good experience in building 
construction projects.  
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Table 4.4 Projects completed in last 5 years 
 
Number of projects  
less than 5 5-15 15-20 20-30 30 or more Total 
Frequency 1 1 3 17 13 35 
Percent (%) 2.9 2.9 8.6 48.6 37.1 100.0 
 
 As the study is restricted to only building contractors, they comprise majority (88.5%) 
of the participants. The industrial contractors were only 5.7% of the participants 
hence their information was also used as part of the study. The results indicated that 
all the participating contractors are carrying out different types of projects regardless 
of the client such as Industrial, Residential, Public Utilities and Commercial and are 
not limiting themselves to a particular type of construction as shown below in Table 
4.5. The contractors who do residential type of project makes the 72% of the 
participated contractors as research study mainly concentrated on residential 
construction contractors. 
Table 4.5 Type of construction performed 
Type of construction 
 
Industrial Residential Public Utilities Commercial Total 
Frequency 2 25 2 6 35 
Percent (%) 5.7 71.4 5.7 17.1 100.0 
 
4.1.2 THE RESPONDENTS PROFILE 
 Respondents profile such as the educational level, job title, experience etc., are 
discussed in detail below to determine the knowledge and experience of respondents 
thus ensuring the credibility of the results obtained. 
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 Most of the questionnaire was completed by the top management of the organizations 
such as Business Development Manager, Projects Manager, Quality Management 
Representative, Division Manager, General Manager, Engineers and etc. This shows 
that the answers that are obtained regarding the subcontractor selection criteria from 
the contractor are given by the personnel who are aware of the important decisions 
and practices that their organization undertakes thus ensuring that the required data on 
our study was obtained from reliable and well experienced experts. The majority 
(94.3%) of these experts have at least a bachelor degree. This shows that the 
respondents have good academic knowledge and have understood the question 
properly.  
 
 The majority (62.85%) of the respondents are working with their present organization 
for more than 11 years as shown below in Figure 4.1. This shows that most of the 
respondents are working in their respective organization for sufficient time in order to 
be aware of the methods, procedures and practices their organization undertakes 
regarding subcontractor selection methods. 
     
 
Figure 4.1 Experience in present organization     Figure 4.2  Total experience in construction industry 
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 Majority (71.4%) of the respondents are working in the construction industry for 
more than 15 years as shown in Figure 4.2. This shows that the respondents had 
sufficient knowledge and experience of the questions that are asked in the 
questionnaire and have answered the questions accurately. Thus, ensuring the 
credibility of the results that are obtained from this study. 
 
       Figure 4.3 Size of project subcontracted                          Figure 4.4  subcontractor selection method        
 
 If subcontracting is considered by point of view of size of project then majority 
(74.3%) of the respondents’ organization give out subcontracting work for every 
project they get from the clients. Whereas nearly 20% of the respondents from the 
Figure 4.3 say that their organization subcontracts work only for medium and large 
projects which shows that subcontractor are the important part of any project in 
construction industry.  
 The majority (48.57%) of the respondents’ organization give out subcontracting work 
to the firms which have a better reference as shown in figure 4.4. Also nearly 31.4% 
of the respondents give the subcontracting work to the lowest bidding organization. 
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This shows that contractors believe that reference is the good sign for any 
subcontractor to fetch more projects. Tender price (bidding) is the price offered by the 
subcontractor to win the tender. The tender price should not be the main criteria based 
on which the selection process occurs. However, in real life it is still an important 
factor in the sub-contractor’s selection process. This was highly supported by the 
study from (Marzouk, El Kherbawy, & Khalifa, 2013)  which states tender price as 
the decision making process for most of the projects. But from our results it’s clear 
that reference is the most preferred method of subcontracting the projects in Saudi 
Arabia.  
 
 The majority (65.7%) of the contractors gives more than 60% of the project to 
subcontractors if percentage of project is taken into account, which shows that 
subcontractor are the internal part of any construction projects and their selection is of 
prime importance to the success of the project. Also it can be seen from the Figure 4.6 
that nearly 23% of the contractors give out about 40 to 60 % of the project to the 
subcontractor. 
 
         Figure 4.5 Percentage of project subcontracted      Figure 4.6 Type of work subcontracted 
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 The results indicates that almost 40% of  the participating contractors gives 
subcontract to construction material which can be interpret that subcontractor are the 
major suppliers of the construction materials in construction . It can be seen in the 
Figure 4.7 that nearly 26% of the construction equipment’s are subcontracted i.e. on 
rent or lease. 
4.2 SUBCONTRACTOR SELECTION CRITERIA 
 
Subcontracting selection criteria in the organization related to quality, financial, 
performance, technical capabilities, etc., are discussed below to understand the 
current status of subcontractor’ selection criteria in the participating contractors’ 
organization. 
As we have non-parametric data, mean and median are used to analyze the surveyed 
data. Mean - The mean is more commonly called the average, however this is 
incorrect if “mean” is taken in the specific sense of “arithmetic mean” as there are 
different types of averages: the mean, median, and mode. Median - The median is the 
middle of a distribution: half the scores are above the median and half are below the 
median. The median is less sensitive to extreme scores than the mean and this makes 
it a better measure than the mean for highly skewed distributions.  
 There are 12 such criteria whose median are equal to 4 and are considered to be the 
most important criteria by general contractors for selection of subcontractor. The list 
is presented in the Table 4.6. There were 15 such criteria whose median is 3 among 
the 28 subcontractor selection criteria. In Table 4.6, the criteria have been arranged 
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based on the highest median value. If different criteria has same median then criteria 
with highest mean was kept at top to show its importance.  
Table 4.6 Subcontractor Selection criteria 
Criteria 
Mean Median 
Experience 4.2286 4.0000 
Plant and equipment 4.1429 4.0000 
Tender price 3.9714 4.0000 
Safety 3.9143 4.0000 
Quality 3.8286 4.0000 
Past performance 3.8000 4.0000 
Financial stability 3.7714 4.0000 
Financial status 3.7714 4.0000 
Banking arrangements and bonding's 3.6857 4.0000 
OSHA incident rate 3.6857 4.0000 
Length of time in business 3.6571 4.0000 
Project management organization 3.6000 4.0000 
personnel 3.6857 3.0000 
Experience of technical personnel 3.5714 3.0000 
Ability 3.5429 3.0000 
Credit rating 3.5143 3.0000 
Past failures 3.4571 3.0000 
Size and growth 3.4000 3.0000 
Scale of project completed 3.3429 3.0000 
Experience modification rating 3.3143 3.0000 
Management safety Accountability 3.3143 3.0000 
Past owner /contractor relationships 3.3143 3.0000 
Performance history 3.2571 3.0000 
Management knowledge 3.2286 3.0000 
Amount of past business 3.2286 3.0000 
Geographical location 3.1143 3.0000 
Industrial relation 2.9714 3.0000 
Cultural similarity 2.5714 2.0000 
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 Technical ability quality and tender price are the most likely the important criteria for 
subcontractor selection. Also it can be seen from the Table 4.6 that financial stability 
and financial status of the organization are considered to be the second most 
important criteria for their selection. 
 Majority of participating general contractors said that technical experience and 
availability of material plant and construction equipment’s are the most important 
criteria. From the Table 4.6, it can be seen that technical experience and plant & 
equipment’s have the highest median and mean value. This shows that the contractors 
wants to know prior to subcontract the work if the subcontractor have enough 
technical experience and construction equipment’s. 
 Safety and OSHA incident rate is considered to be the important criteria in 
subcontractor selection process. Safety of personnel, equipment and construction site 
is important as it create sate environment for working. In the Table 4.6, both safety 
and OSHA has median value of 4 but it can notice that management safety 
accountability with median value of 3 is considered to be least important. 
 The participating contractors are having varying opinions in regard to the 
management capabilities of the subcontractors. Past performance and project 
management are considered to be the utmost important criteria with median of 4. 
Also, the personnel in organization does make value for the project, hence it’s too 
considered to be the important criteria as it has median of 3 but a healthy mean value .  
 The length of time in business in construction industry is considered to be the most 
important criteria for subcontractor selection. From Table 4.6, it can be seen that the 
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past failures of the organization gives bad impact on part at time of selecting, the 
general contractors considered it to be medium importance as it has a mean value of 
nearly 3.5.  
 The cultural similarity has only median value of 2 which says that the general 
contractors want the other region/country subcontractors to bid in the tender to be 
considered as important as other local subcontractors. 
 
4.3 CORRELATION OF SELECTION CRITERIA WITH 
PERFORMANCE ISSUES 
Subcontractor performance is as an important index used by general contractors to select 
optimal subcontractor. As the index reflects previous performance, it is presumed that a 
subcontractor historical performance can predict future performance. Subcontractor 
performance is affected by different expected and/or unexpected factors, such as 
management ability, worksite condition and subjective assessment (Shash, 1998). Thus, 
predicting subcontractor performance is a complex process with uncertainties that require 
judgments based on human expert knowledge and experience. 
Correlation is a widely used term in statistics. Correlation generally describes the effect 
that two or more phenomena occur together and therefore they are linked.  Many 
academic questions and theories investigate these relationships.  A correlation expresses 
the strength of linkage or co-occurrence between to variables in a single value between -1 
and +1.  This value that measures the strength of linkage is called correlation coefficient, 
which is represented typically as the letter r.  
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Bivariate Correlation in SPSS: Spearman rank correlation is a non-parametric test that is 
used to measure the degree of association between two variables.  It was developed by 
Spearman, thus it is called the Spearman rank correlation.  Spearman rank correlation test 
does not assume any assumptions about the distribution of the data and is the appropriate 
correlation analysis when the variables are measured on a scale that is at least ordinal.  
 The bivariate Correlation is commonly used to measure the following: 
o Correlations among pairs of variables 
o Correlations within and between sets of variables 
 The bivariate Pearson correlation indicates the following: 
o Whether a statistically significant linear relationship exists between two 
continuous variables 
o The strength of a linear relationship (i.e., how close the relationship is to being 
a perfectly straight line) 
o The direction of a linear relationship (increasing or decreasing) 
 Spearman correlation - Spearman’s Rank Correlation is a technique used to test the 
direction and strength of the relationship between two variables. In other words, it’s a 
device to show whether any one set of numbers has an effect on another set of 
numbers. 
 Mann-Whitney test - The Mann-Whitney test is a non-parametric test for assessing 
whether two samples of observations come from the same distribution, testing the 
null hypothesis that the probability of an observation from one population exceeds the 
probability of an observation in a second population. 
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 Kruskal-Wallis test - A non-parametric method for testing equality of population 
medians among groups, using a one-way analysis of variance by ranks. 
 
4.3.1 BIVARIATE CORRELATION ANALYSIS 
Bivariate correlation analysis is done to know the significance of the criteria based on the 
performance issues during the project. With performance issues coded as P1, P2 … so on 
till P15 and criteria coded as C1, C2… so on till C28 (see appendix for codes) are 
analyzed using the SPSS software for bivariate correlation, the results are as shown in 
Table 4.11. 
 Schedule performance (P1) in correlation analysis gives a positive correlation (i.e. 
significant value of less than 0.05) with geographic location (C4) and safety (C18). 
Although the significant value of correlation between P1 and C5 is slightly higher 
than 0.05, it can still be consider significant. It can be said that when contractors 
consider Banking Arrangement and Bonds (C5), Geographic Location (C14) and 
Safety (C18) as important criteria, they more like to consider Schedule Performance 
(P1) as important performance issue during the project execution.  
 Quality performance (P2) has significant positive correlation (i.e. significant value of 
less than 0.05) with selection criteria of personnel (C9) and the tender price (C3) of 
the project. This shows that the general contractor when take tender price (C3) and 
personnel (C9) as important criteria, they more likely to consider quality performance 
(P2) as important performance issue during the project execution.  
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 Ability to control the cost (P3)  is one of the most important performance issue for 
any project and has significant positive correlation (i.e. significant value of less than 
0.05)  with selection criteria like Project management (C12), OSHA incident rate 
(C20), Length of time in business (C23) and Past relationships (C24). This shows that 
when general contractors consider selection criteria like C12, C20, C23 & C24 as 
important, they more likely to consider P3 as important performance issue during the 
project execution.  
 Subcontractor poor management ability (P4) has the significant positive correlation  
(i.e. significant value of less than 0.05) with selection criteria project management 
organization (C12) and management knowledge (C17) along with industrial relation 
(C27). This shows that when general contractors consider selection criteria like C12, 
& C27 as important, they more likely to consider P4 as important performance issue 
during the project execution.  
 Energy saving material and installation (P5), has the significant positive correlation  
(i.e. significant value of less than 0.05) with selection criteria financial status (C6), 
Geographical location (C14), experienced technical personnel (C16) and industrial 
relation (C27).  This shows that when general contractors consider selection criteria 
like C6, C14, C16, & C27 as important, they more likely to consider P5 as important 
performance issue during the project execution.  
 Cost overrun (P6) is the cost of the project exceeds the expected value of the project 
during the construction stage. It has the significant positive correlation (i.e. significant 
value of less than 0.05) with selection criteria performance history (C13), geographic 
location (C14), length of time in business (C23), scale of projects completed (C25), 
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amount of past business (C26), industrial relation (C27) and cultural similarity (C28). 
This shows that cost controlling is very important during the execution of the project. 
This also shows that when general contractors consider selection criteria like C13, 
C14, C23, C25, C26, C27 & C28 as important, they more likely to consider P6 as 
important performance issue during the project execution.  
 Poor competency of laborers (P7) is the laborers incompetency especially in time 
management and work quality. It has the significant positive correlation (i.e. 
significant value of less than 0.05) with selection criteria personnel (C9). This shows 
that when general contractors consider selection criteria like C9 as important, they 
more likely to consider P7 as important performance issue during the project 
execution.  
 Jobsite cleanliness during project and upon leaving jobsite (P8) is about keeping the 
working site easy to accessible and maintained cleanliness around the working area. It 
has the significant positive correlation (i.e. significant value of less than 0.05) with 
selection criteria plant and equipment (C8), project management organization (C12), 
performance history (C13), geographical location (C14) and past owner/contractor 
relationship (C24). This shows that when general contractors consider selection 
criteria like C8, C12, C13, C14  & C24 as important, they more likely to consider P8 
as important performance issue during the project execution.  
 Safety conscious on the job site (P9) is the amount of safety like safety shoes, hard 
hats, jackets and other safety precautions provided by the subcontractor to its 
personnel while working on the site. It has the significant positive correlation (i.e. 
significant value of less than 0.05) with selection criteria Experience (C7). This 
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shows that when general contractors consider selection criteria like C7 as important, 
they more likely to consider P9 as important performance issue during the project 
execution.  
 Not buying insurance for major equipment’s and employee (P10) has the significant 
positive correlation  (i.e. significant value of less than 0.05) with selection criteria 
past failure (C22. This shows that when general contractors consider selection criteria 
like C22 as important, they more likely to consider P10 as important performance 
issue during the project execution. 
 Flexibility and cooperation when resolving delays (P14) has the significant positive 
correlation  (i.e. significant value of less than 0.05) with selection criteria tender price 
(C3), plant and equipment’s (C8), Ability (C10) and past performance (C11). This 
shows that when general contractors consider selection criteria like C3, C8, C10, & 
C11 as important, they more likely to consider P14 as important performance issue 
during the project execution.  
 Knowledge of construction regulations (P15) is the awareness of subcontractor on the 
current construction laws and regulation of the region. It has the significant positive 
correlation (i.e. significant value of less than 0.05) with selection criteria Banking 
arrangements and bonds (C5) and past failure (C22). This shows that when general 
contractors consider selection criteria like C5, & C22 as important, they more likely 
to consider P15 as important performance issue during the project execution.  
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Table 4.7 Correlations between performance & criteria  
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Table 4.8 Correlations between performance & criteria (cont.) 
  
P1
P2
P3
P4
P5
P6
P7
P8
P9
P1
0
P1
1
P1
2
P1
3
P1
4
P1
5
Co
rr
e
la
ti
o
n
 
-.
08
8
-.
06
9
-.
05
0
.0
51
-.
06
0
.0
09
-.
03
1
.2
14
.1
43
.3
04
.0
18
.2
69
.0
78
.3
28
.1
70
Si
gn
if
ic
a
n
ce
.6
14
.6
92
.7
74
.7
72
.7
33
.9
59
.8
58
.2
17
.4
12
.0
75
.9
17
.1
19
.6
57
.0
5
5
.3
29
N
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
Co
rr
e
la
ti
o
n
 
.2
57
.2
81
.3
67
.3
83
.0
56
.1
34
.0
48
.3
93
.1
39
.0
69
.0
09
.2
41
.1
41
-.
00
7
-.
01
1
Si
gn
if
ic
a
n
ce
.1
36
.1
02
.0
3
0
.0
2
3
.7
49
.4
44
.7
82
.0
1
9
.4
27
.6
96
.9
61
.1
63
.4
18
.9
67
.9
50
N
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
Co
rr
e
la
ti
o
n
.2
79
.1
74
-.
14
8
.2
82
.2
01
.4
13
.1
43
.4
13
.0
62
-.
08
7
.0
27
.1
61
-.
01
8
.1
86
-.
10
4
Si
gn
if
ic
a
n
ce
.1
05
.3
17
.3
97
.1
01
.2
47
.0
1
4
.4
14
.0
1
4
.7
23
.6
18
.8
77
.3
56
.9
16
.2
84
.5
52
N
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
Co
rr
e
la
ti
o
n
.4
18
.0
45
.2
24
.0
61
.4
61
.4
55
-.
11
2
.3
68
.1
20
-.
10
0
.1
78
-.
14
6
.2
88
-.
09
8
.2
08
Si
gn
if
ic
a
n
ce
.0
1
2
.7
97
.1
96
.7
27
.0
0
5
.0
0
6
.5
22
.0
3
0
.4
91
.5
69
.3
05
.4
04
.0
94
.5
76
.2
31
N
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
Co
rr
e
la
ti
o
n
.2
73
.0
02
.0
21
-.
01
6
-.
07
8
-.
01
3
-.
05
5
.0
92
.0
82
.0
83
.1
48
-.
01
8
-.
10
8
-.
03
3
.1
55
Si
gn
if
ic
a
n
ce
.1
13
.9
89
.9
06
.9
28
.6
57
.9
41
.7
52
.6
00
.6
39
.6
35
.3
95
.9
19
.5
36
.8
50
.3
74
N
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
Co
rr
e
la
ti
o
n
 
.2
55
.0
57
-.
02
5
-.
13
3
.3
99
.0
80
-.
05
6
.0
32
.0
83
.1
21
.2
76
-.
02
3
-.
08
0
-.
06
0
.0
28
Si
gn
if
ic
a
n
ce
.1
39
.7
47
.8
85
.4
45
.0
1
7
.6
46
.7
49
.8
53
.6
36
.4
90
.1
08
.8
96
.6
49
.7
32
.8
72
N
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
Co
rr
e
la
ti
o
n
 
.0
76
-.
24
4
.2
86
.4
03
.1
70
.3
97
-.
17
2
.6
61
.0
21
.2
02
.1
98
.2
14
.1
91
-.
01
4
-.
02
5
Si
gn
if
ic
a
n
ce
.6
65
.1
57
.0
95
.0
1
6
.3
28
.0
1
8
.3
23
.0
0
0
.9
03
.2
45
.2
55
.2
18
.2
73
.9
38
.8
86
N
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
Co
rr
e
la
ti
o
n
 
.3
31
.3
39
-.
07
9
.1
05
.0
95
-.
00
6
.2
57
-.
15
3
.2
03
-.
31
2
.1
25
-.
13
5
.0
86
.1
31
.1
04
Si
gn
if
ic
a
n
ce
.0
5
2
.0
46
.6
54
.5
47
.5
86
.9
73
.1
37
.3
79
.2
41
.0
68
.4
74
.4
40
.6
23
.4
54
.5
53
N
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
Co
rr
e
la
ti
o
n
 
.0
00
-.
09
0
-.
01
0
.0
75
-.
03
5
.0
80
-.
04
1
.1
37
.0
29
-.
06
1
.3
01
-.
09
4
.2
74
-.
11
4
.0
04
Si
gn
if
ic
a
n
ce
.9
98
.6
06
.9
56
.6
70
.8
41
.6
49
.8
16
.4
33
.8
70
.7
30
.0
79
.5
91
.1
11
.5
14
.9
81
N
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
Co
rr
e
la
ti
o
n
 
-.
00
5
.2
00
.4
05
.2
13
.0
69
.0
20
-.
02
5
-.
01
7
-.
12
7
-.
16
2
-.
00
5
.0
29
-.
03
9
.0
97
-.
08
4
Si
gn
if
ic
a
n
ce
.9
79
.2
49
.0
1
6
.2
20
.6
93
.9
09
.8
86
.9
25
.4
67
.3
53
.9
76
.8
70
.8
25
.5
79
.6
32
N
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
35
.0
00
P 
vs
 C
Spearman's rho
C1
1
C1
2
C1
3
C1
4
C1
5
C1
6
C1
7
C1
8
C1
9
C2
0
69 
 
Table 4.9 Correlations between performance & criteria (cont.) 
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 Of all selection criteria, there are six criteria that correlated with 3 or more 
performance issues. They are: C3, C9, C12, C14, C17 and C27. It can be 
interpreted that those criteria are important selection criteria.  
 
4.4 NON–PARAMETRIC TEST ANALYSIS 
Mann-Whitney test - The Mann-Whitney test is a non-parametric test for 
assessing whether two samples of observations come from the same distribution, 
testing the null hypothesis that the probability of an observation from one 
population exceeds the probability of an observation in a second population. 
In our analysis, Mann-Whitney test is done between performance issue during the 
project and level of project subcontracted by the general contractors and also 
percentage of project subcontracted. 
 The Table 4.10 provides the actual test statistics for the Mann-Whitney test. There 
are many variations on the Mann-Whitney test; in fact, Mann, Whitney and 
Wilcoxon all came up with statistically comparable techniques for analyzing 
ranked data. The important part of the table is the significance value of the test 
(look at the exact significance and halve its value to obtain the one-tailed 
significance if you have made a directional prediction)(Field, 2000). In Mann-
Whitney analysis, we can see that no performance issue is having the significance 
value of less than 0.05 when test against size of project subcontracted. This shows 
that size of the project doesn’t affect the concern of the main contractor on the 
performance issues during the project selection. 
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Table 4.10 Mann-Whitney analysis between performance & size of project 
subcontracted 
 
Performance Issues 
Mann-
Whitney  
Significance 
Importance of the schedule performance 94.500 .385 
Importance of the quality performance 91.000 .322 
Ability to control the costs 98.000 .459 
Sub-contractor’s poor management ability 106.000 .716 
Energy saving materials and installations 79.000 .116 
Cost overruns 80.500 .163 
Poor competency of laborers 80.500 .153 
Jobsite cleanliness during projects and upon leaving jobsites 103.500 .587 
Safety consciousness on the job site 90.000 .287 
Not buying insurance for major equipment and employees 96.000 .402 
Suppliers incompetency to deliver materials on time 94.000 .389 
   
Failure to comply with the quality specifications 113.000 .874 
Lack of readily available utilities on site 97.500 .468 
Flexibility and cooperation when resolving delays 103.000 .565 
Knowledge of construction regulations 106.000 .694 
 
 Mann-Whitney test analysis results between performance issues and percentage of 
the project subcontracted are displayed in the Table 4.11. The ability to control 
the cost is the only performance issues which have the significance value of 0.66 
which is nearest to 0.05. However, the performance issue Energy saving materials 
and installations can also be considered as significance as it also having slightly 
higher significance value near to 0.05.  
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Table 4.11 Mann-Whitney analysis of performance issue & percentage of project 
subcontracted 
 
Performance Issue 
Mann-
Whitney  
Significance 
Importance of the schedule performance 127.000 .706 
Importance of the quality performance 130.000 .847 
Ability to control the costs 88.500 .066 
Sub-contractor’s poor management ability 115.000 .430 
Energy saving materials and installations 93.000 .093 
Cost overruns 129.500 .795 
Poor competency of laborers 124.500 .675 
Jobsite cleanliness during projects and upon leaving jobsites 100.000 .135 
   
Safety consciousness on the job site 127.000 .701 
Not buying insurance for major equipment and employees 131.000 .841 
Suppliers incompetency to deliver materials on time 
Failure to comply with the quality specifications 
Lack of readily available utilities on site 
Flexibility and cooperation when resolving delays 
Knowledge of construction regulations 
122.000 
119.000 
112.000 
129.000 
112.500 
.586 
.466 
.352 
.733 
.349 
 
 The Mann-Whitney test was done on performance and percentage of project 
subcontracted. The performance issue during the project was taken as the test variable 
and percentage of project subcontracted was grouping variable. In grouping variable, 
percentage from 0-60% was given as group 1 and from 60-100% as group 2. Then 
they are tested for mean ranks and sum of the rank to get the higher rank of 
performance issue that is affected by the percentage of project subcontracted. The 
Table 4.12 shows the results of the Mann-Whitney test. The mean rank for ability to 
control cost of the group that subcontracted the work 0-60% is higher than those who 
subcontracted the work >60%. It can be interpreted that when contractors are concern 
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about the ability of subcontractors to control the cost, they more likely to subcontract 
less percentage of project work. The mean rank for performance issue ‘Energy saving 
material and their installation’ of the group that subcontracted the work 0-60% is 
higher than those who subcontracted the work >60%. It can be interpreted that when 
contractors are concern about installing the energy the saving materials, they more 
likely to subcontract less percentage of project work. 
Table 4.12 Mann-Whitney test rank between performance issue & Percentage of 
project subcontracted 
 
Performance Issues 
Percentage of 
project 
subcontracted 
N Mean Rank 
Sum of 
Ranks 
Importance of the schedule 
performance 
0-60 12 18.92 227.00 
60-100 23 17.52 403.00 
Total 35   
Importance of the quality 
performance 
0-60 12 18.67 224.00 
60-100 23 17.65 406.00 
Total 35   
Ability to control the costs 0-60 12 22.13 265.50 
60-100 23 15.85 364.50 
Total 35   
Sub-contractor’s poor 
management ability 
0-60 12 19.92 239.00 
60-100 23 17.00 391.00 
Total 35   
Energy saving materials and 
installations 
0-60 12 21.75 261.00 
60-100 23 16.04 369.00 
Total 35   
Cost overruns 0-60 12 18.71 224.50 
60-100 23 17.63 405.50 
Total 35   
Poor competency of 
laborers 
0-60 12 16.88 202.50 
60-100 23 18.59 427.50 
Total 35   
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Jobsite cleanliness during 
projects and upon leaving 
jobsites 
0-60 12 21.17 254.00 
60-100 23 16.35 376.00 
Total 35   
Safety consciousness on 
the job site 
0-60 12 18.92 227.00 
60-100 23 17.52 403.00 
Total 35   
Not buying insurance for 
major equipment and 
employees 
0-60 12 18.58 223.00 
60-100 23 17.70 407.00 
Total 35   
Suppliers incompetency to 
deliver materials on time 
0-60 12 19.33 232.00 
60-100 23 17.30 398.00 
Total 35   
Failure to comply with the 
quality specifications 
0-60 12 16.42 197.00 
60-100 23 18.83 433.00 
Total 35   
Lack of readily available 
utilities on site 
0-60 12 20.17 242.00 
60-100 23 16.87 388.00 
Total 35   
Flexibility and cooperation 
when resolving delays 
0-60 12 17.25 207.00 
60-100 23 18.39 423.00 
Total 35 
 
 
 
 
Knowledge of construction 
regulations 
0-60 12 20.13 241.50 
60-100 23 16.89 388.50 
Total 35   
 
 Kruskal-Wallis test - A non-parametric method for testing equality of population 
medians among groups, using a one-way analysis of variance by ranks. Unlike 
Mann-Whitney test, which gives both mean rank and sum of the rank, this test 
gives only mean rank for the test analysis and is performed when we have three or 
more conditions to compare.  
 The descriptive results for Kruskal-Wallis test analysis gives the chi-square, degree of 
freedom and significance value of the performance issues. The Table 4.13 provides 
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the actual test statistics for the Kruskal-Wallis test. The performance issues like 
importance of quality, poor management ability, safety and failure to comply with 
quality specifications are the issues which have the statistical significance value (i.e. 
significance value less than 0.05). The selection method makes a difference to how 
the contractor and subcontractor are related to each other in terms of business and 
market reputation. To avoid this quality and safety performance issues most of the 
contractors goes with the reference type of selection method so that they have control 
over the subcontractor and they should comply with the quality regulations. 
Table 4.13 Kruskal-Wallis test analysis of performance issue & selection method of 
subcontractor 
 
Performance Issues 
Chi-
Square 
Significance 
Importance of the schedule performance 3.020 .085 
Importance of the quality performance 5.045 .024 
Ability to control the costs 1.178 .296 
Sub-contractor’s poor management ability 4.705 .030 
Energy saving materials and installations 2.253 .153 
Cost overruns 1.087 .288 
Poor competency of laborers .322 .560 
Jobsite cleanliness during projects and upon leaving jobsites .917 .384 
   
Safety consciousness on the job site 9.293 .002 
Not buying insurance for major equipment and employees .002 .957 
Suppliers incompetency to deliver materials on time 3.418 .065 
Failure to comply with the quality specifications 4.395 .043 
Lack of readily available utilities on site 2.227 .129 
Flexibility and cooperation when resolving delays .658 .414 
Knowledge of construction regulations 2.381 .123 
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 The performance issues during the projects are tested against the selection method 
of subcontractors. Performance issues are taken as test variables and selection 
method are group into 3 categories with minimum value of 1 to maximum value 
of 3. 
 The Table 4.14 shows that quality performance has considerably higher mean 
rank for ‘lowest bid’ and ‘reference’. When general contractor uses this two 
method for subcontractor selection, they more likely to be concern about the 
quality performance. On the contrary, if contractor use experience as selection 
method they as less likely to be concern about the quality performance of the 
project. 
 Subcontractor poor management ability has considerably higher mean rank for 
‘lowest bid’ and ‘reference’. When general contractor uses this two method for 
subcontractor selection, they more likely to be concern about the Subcontractor 
poor management. On the contrary, if contractor use ‘experience’ as selection 
method they as less likely to be concern about the Subcontractor poor 
management ability.  
 Safety consciousness on the job site has considerably higher mean rank for 
‘lowest bid’ and ‘experience. When general contractor uses this two method for 
subcontractor selection, they more likely to be concern about the Safety on the 
site. On the contrary, if contractor use ‘reference’ as selection method they as less 
likely to be concern about the Safety consciousness on the job site. 
 Failure to comply with the quality specifications has considerably higher mean 
rank for ‘lowest bid’ and ‘reference’. When general contractor uses this two  
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method for subcontractor selection, they more likely to be concern about this 
performance issue. On the contrary, if contractor use ‘experience’ as selection method 
they as less likely to be concern about the performance issue of Failure to comply 
with the quality specifications. 
 
Table 4.14 Kruskal-Wallis test rank between performance & 
selection method of subcontractor 
Performance Issues 
Selection method 
of subcontractor 
N Mean Rank 
Importance of the schedule 
performance 
Lowest bid 11 22.09 
Reference 17 15.97 
Past experience 7 16.50 
Total 35  
Importance of the quality 
performance 
Lowest bid 11 19.50 
Reference 17 20.03 
Past experience 7 10.71 
Total 35  
Ability to control the costs Lowest bid 11 15.45 
Reference 17 19.50 
Past experience 7 18.36 
Total 35  
Sub-contractor’s poor 
management ability 
Lowest bid 11 17.73 
Reference 17 20.79 
Past experience 7 11.64 
Total 35  
Energy saving materials and 
installations 
Lowest bid 11 21.50 
Reference 17 16.59 
Past experience 7 15.93 
Total 35  
Cost overruns Lowest bid 11 20.45 
Reference 17 17.21 
Past experience 7 16.07 
Total 35  
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Poor competency of laborers Lowest bid 11 16.64 
Reference 17 18.76 
 
Past experience 
7 18.29 
Total 35  
Jobsite cleanliness during 
projects and upon leaving 
jobsites 
Lowest bid 11 20.00 
Reference 17 17.50 
Past experience 7 16.07 
Total 35  
Safety consciousness on the 
job site 
Lowest bid 11 23.45 
Reference 17 12.94 
Past experience 7 21.71 
Total 35  
Not buying insurance for 
major equipment and 
employees 
Lowest bid 11 18.09 
Reference 17 17.97 
Past experience 7 17.93 
Total 35  
Suppliers incompetency to 
deliver materials on time 
Lowest bid 11 21.36 
Reference 17 14.94 
Past experience 7 20.14 
Total 35  
Failure to comply with the 
quality specifications 
Lowest bid 11 17.45 
Reference 17 20.76 
Past experience 7 12.14 
Total 35  
Lack of readily available 
utilities on site 
Lowest bid 11 19.68 
Reference 17 15.53 
Past experience 7 21.36 
Total 35  
Flexibility and cooperation 
when resolving delays 
Lowest bid 11 16.27 
Reference 17 18.32 
Past experience 7 19.93 
Total 35  
Knowledge of construction 
regulations 
Lowest bid 11 14.45 
Reference 17 18.91 
Past experience 7 21.36 
Total 35  
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CHAPTER 5 
DISCUSSION, CONCLUSION & 
RECOMMENDATION 
This chapter presents the conclusion and recommendations that arise from the study. 
Furthermore, the directions of future studies in the same field are also presented. 
5.1 DISCUSSION 
Subcontracting can be generally described as the practice of assigning part of the 
obligations and tasks under a contract to another party known as a subcontractor. 
Subcontracting is especially prevalent in areas where complex projects are the norm, such 
as construction. Subcontractor are hired by the project's general contractor, who 
continues to have overall responsibility for project completion and execution within its 
stipulated parameters and deadlines. Subcontracting therefore is an integral part of any 
construction industry particularly in a developing country like Saudi Arabia where there 
are massive constructions projects to be handled in the future.  
Aim of this study was to investigate the subcontractor selection criteria from contractors’ 
perspective. 
 Literature review was conducted to determine the different subcontractor selection 
criteria that are suitable for the construction industry in Saudi Arabia. A questionnaire 
was developed to collect the required data from different building contractors in the 
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Eastern Province of Saudi. The questionnaire was taken to all the building contractors of 
grade 1, 2 and 3 present in the Eastern Province of Saudi Arabia as per classified by the 
ministry of municipality and rural affairs. 
5.1.1  SUBCONTRACTING CONSTRUCTION PROJECTS 
Majority of the contractors regardless of time in construction market are subcontracting 
the projects and keeping it in their business operation. As the sign of success, the 
contractors want to give projects to only the organizations which have a past track record 
of successful projects in construction industry. The type of work subcontracted is varied 
among different contractors as majority gives site construction work to the subcontractor 
followed by material and construction equipment’s. 
Defining the scope of the subcontract entails splitting the project tasks into smaller units 
with each unit forming a separate subcontract. The number of subcontract formed 
depends on how large the scope of the subcontract, smaller scopes results in fewer 
subcontracts and vice-versa. The factors related to scope and number of contracts 
includes capabilities and workload of subcontractor, capabilities and work load of 
supplier, financing requirement, economies of scale, associated risks and liability 
exposure and contractor’s current capability. Others are timing issues (project schedule), 
technological requirements/work sophistication, work interface requirements and 
contractor’s tendency to involve in the works(Thomas, Asce, & Flynn, 2011b). 
Majority of contractors regardless of the size of project are subcontracting the work all 
projects irrespective of the cost, time and size throughout the life cycle of the project due 
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to long term cost savings and subcontractor are quick and more competent in short 
projects whereas the contractor can manage the complexities of the projects(Zadan 
Hatush, 1997). 
5.1.2 SUBCONTRACTOR SELECTION CRITERIA 
Analyzing the received data from the by participants, the subcontracting criteria related to 
quality, financial, performance, technical abilities, etc. through SPSS software, the 
correlation coefficient and significance value for each criteria was found out. In financial, 
tender price of the project and financial stability of the subcontractor are considered to be 
the most important criteria for their selection. Banking arrangements and bonds were 
equally considered to be important in financials considerations of the subcontractor. 
In technical ability category, experience and ‘plant and equipment’ have the highest 
median of 4. The contractor considers the capabilities of the subcontractor/supplier to 
handle each subcontract. Capabilities in terms of their experience, their possession of 
necessary equipment’s and plants required in the construction operation, whether they are 
licensed to carry out certain proprietary activities. The selection method based on, the 
number of main contractors performing the selection process by means of ‘a mixed group 
of technical and managerial personnel’ who should be the real decision-makers is as low 
as 37.5% (Ulubeyli, Manisali, & Kazaz, 2010). Building projects doesn’t require a highly 
technical approach, that’s why general contractors think that experience plays a Vitol role 
in subcontracting the project.  
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In reputation category, it can also extend to their background check on whether they have 
successfully completed similar works. The past performance has the median value of 4 
along with length of time in construction business. All these will determine the level of 
confidence the contractor will develop in the ability of the subcontractor in the hitch-free 
and timely completion of the subcontract which will greatly influence the risks attached 
to the work by the contractor. In a situation when the above mentioned conditions favor 
the prospective subcontractor, the contractor may go ahead by awarding that ‘unit of 
work’ as a subcontract. However, if reverse is the case, the ‘unit of work’ in question will 
have to be broken down into smaller scopes (which implies more number of 
subcontracts) or allocation of higher risks etc. to the concerned work item. This high 
reputation may have been created by excellent project management and prompt 
periodical payments to subcontractors(Tserng & Lin, 2002). It also indicates that no 
subcontractor depends on only one general contractor in obtaining work. This good 
relationship is supported by the sub- mission of quotations to all general contractors by 
the majority of subcontractors (Shash, 1998). 
In addition to fulfilling the above mentioned conditions, the workload of the 
subcontractor is also of utmost importance, this is because the resources (human, capital, 
machineries) etc. of a subcontractor which are on use on a project cannot be 
simultaneously utilized on a different project. Even when such subcontractor is 
eventually allotted the subcontract, he may likely sublet it again to other subcontractor or 
cause delay in the project execution. 
83 
 
In safety category, safety and OSHA incident rate has the highest median value of 4 and 
was considered to be the important criteria for subcontracting selection. In making 
selection decisions of subcontractors, construction researchers call for an evaluation that 
is based on a set of criteria such as failure to adhere to subcontract provisions, safety 
record (incident rate), and non-adherence to relevant environmental 
regulations(Mashaleh, 2011). As per safety, virtually all general contractors have a 
requirement for their subcontractor work in a safe manner and to conduct their on-site 
operations in compliance with relevant safety codes and laws. Because the general 
contractor typically bears the burden to ensure the safety on the jobsite, virtually all 
general contractors require that their subcontractor actively participate in the safety 
management on the jobsite (Mccord, 2010).   
In financial category, tender price financial stability, financial status and banking 
arrangements & bonding all have the median value of 4. Construction projects gulps huge 
amount of money, in most cases, third parties like banks and other financial institutions 
provides the required financial backing to the contractor. Financial status is important, as 
the general contractor does not want a subcontractor to go bankrupt. Bankruptcy can 
happen in as little as 6 months; all it takes is one bad project(Thomas et al., 2011b). 
As banking and bonds are part of the risk management, according to (Arditi et al., 2005b) 
subcontractor bonds are “sometimes” required by general contractors because such bonds 
are normally required only on large construction projects or projects that involve high 
risks, particularly with subcontractor default. This result is in agreement with (Hinze j, 
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1994) which found that 68% of subcontractor were infrequently required to provide 
bonds. 
In considering the financial requirement of a project, the contractor examines the funding 
options available and their guidelines carefully with a view to making an optimum 
choice. In some cases, the financing body will stipulate the minimum or maximum value 
of work the contractor should accomplish in-house or sublet. Diverse reasons often 
accounts for this, it may be to solicit an absolute commitment of the parties (contractor, 
subcontractor) to a speedy and successful completion of the project, to spread the risks, to 
fulfill certain governmental regulations etc.(Wang & Liu, 2005). 
In situations when the contractor thinks he has the ability to control the cost, he may 
prefer to choose a form of reimbursable contract as the pricing approach in order to save 
some cost to himself; otherwise he chooses any other pricing approaches. The contract 
award method (competitive bidding or negotiation) also plays a major role in the choice 
of the pricing approach. In fact, some awarding methods are more favorably disposed to a 
particular approach to an extent that people often think they must be used together e.g. 
LSTK – lump sum turnkey is popular among contractors, the pricing approach is lump 
sum while the award method is turnkey. 
5.1.3 CORRELATION WITH PERFORMANCE 
The bivariate spearman’s correlation was done to know the criteria significance with 
different performance issues during project execution. There were only 6 such selection 
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criteria which were affected by 3 or more performance issues. They are discussed below 
with selection criteria. 
Tender price is the price offered by the subcontractor to win the tender. The tender price 
should not be the main criteria based on which the selection process occurs. The general 
contractor thinks that quality performance, lack of readily available utilities and 
flexibility in resolving delays are significant performance issue when they take tender 
price as important selecting criteria. This was highly supported by the study from 
(Marzouk et al., 2013)  which states tender price as the decision making process for most 
of the projects. The demand on trained personnel refers to the technical qualifications of 
the people performing the measurement and the data analysis(Abu-Asbah,M 1994). Thus 
quality of the project differs from having the trained personnel in the organization. 
The contractors when take personnel as significant selecting criteria, they are more likely 
to consider quality performance, incompetency of labors & site cleanliness as important 
performance issue during the project execution. Frequent changes in project management 
personnel may also prevent some implicit knowledge gained from a project from being 
utilized in the future. The use of a database management system utilizing knowledge 
management techniques will assist the contractor in a long way to abort most of the 
issues emanating from lack of information/imprecise data from previous practices. Both 
the cost and schedule performance of the project are negatively impacted by the problem 
of lack of information/imprecise data from previous practices(Zou & Lim, 2006). The 
problems related to planning issue include inadequate planning of subcontracting 
practices, incompatibility of the subcontractor/ supplier’s time schedule with the project’s 
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time schedule, lack of information/imprecise data from previous practices, too much 
interfaces between subcontractor/suppliers works and insufficient period/squeezed 
schedule for subcontract’s arrangement activities(Yik & Lai, 2008). The overall negative 
effects of insufficient period/squeezed schedule for subcontract’s arrangement activities 
manifest etc. Insufficient period/squeezed schedule for subcontract’s arrangement 
activities often results from lack of subcontracting plan, short time interval between the 
award of contract and the commencement of work on site, utilization of time reduction 
project management strategies such as fast tracking etc. The effect is notably felt 
negatively on the cost performance of the project. 
The contractors when giving importance to project management organization as 
important selecting criteria takes, ability to control cost, subcontractors poor management 
ability and jobsite cleanliness as significant performance issue during execution of the 
project. Management and coordination problems which occur on construction site 
directly impact schedule performance of a project negatively, on the long run they may 
negatively impact the cost and quality performance of a project as well. They are deeply 
rooted in lack of project management skills, knowledge and experience of construction 
project managers. They manifest within all phases of the project life cycle and their effect 
may be specifically pronounced during the contracting phase of the subcontract. Good 
recordkeeping and the use of project management tools and software can drastically 
reduce their occurrence. Most contractors are plagued with poor record keeping system 
which prevents them from having a database of lesson learnt from previous projects. 
Worse still, some contractors have not yet realized the need to have such system in place 
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while some displays non-chant attitude towards the closing out phase of projects when 
such information ought to have been documented. 
The contractors while taking the geographic location as significant selecting criteria for 
subcontractor selection consider importance of schedule performance, energy saving 
materials & installation, cost overruns and jobsite cleanliness as significant performance 
issue during the project execution. The subcontractors and consequently their 
surrounding in industrial districts is not a feature specific to any of the subcontractor 
clusters(Rahman, 2009). This makes sense since industrial districts are extremely diverse, 
in nature and structures, even in the same region. 
General scope of work or scope of work allotted to the subcontractor may equally 
complicate the problem while the seasonal variation in the volume of construction works 
due to harsh weather etc. This restricts the flexibility of some subcontractor and thus 
constitute to the incompatibility of their schedules with the project time schedule. Both 
the schedule and cost performance of a project are negatively impacted by the 
incompatibility of the subcontractor/supplier’s schedule with the project’s time schedule 
(Packham, Thomas, & Miller, 2003). 
The contractor when taking industrial relation as significant selecting criteria for 
subcontractor takes performance issues like subcontractors poor management ability, 
energy saving material and installation and cost overruns as important during the project 
execution. The subcontractor will obviously will try to maintain good relation in the 
market by taking projects from every corner and sometimes simultaneously doing more 
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projects at a time.  They also try to satisfy all of them within their limited resources. Late 
communication of the project’s master schedule by the contractor to the subcontractor. 
Some project management strategy like crashing, fast tracking, resource leveling by any 
of the subcontractor can initiate interface problem when not properly monitored. Poor 
communication also manifests as a result of lack of coordination and can worsen the 
matter.  Some other likely causes of interface problems includes; inaccurate estimation of 
duration leading to extension of time, inaccurate estimation of quantity of works which 
results in having more volume of work than expected, lateness in getting approvals for 
some work items, lateness in getting results of tests e.g. soil tests for foundation purposes, 
lateness in delivery of essential materials needed for job, lateness in clearance of exported 
materials from the port(Paul Humphreys, Jason Matthews, 2003). All these causes delay 
which might cause interface problems thereby impacting schedule and cost performance 
of the project negatively. 
Performance history also remains a major criterion in the evaluation of 
subcontractor/suppliers. When this is not available and the contractor based his decision 
on other factors, he may have chosen an inappropriate subcontractor/supplier evaluation 
criteria and compromise quality standard on the job. This may impact the quality 
performance on the job negatively. 
5.2 CONCLUSION  
Every project in Saudi Arabia is subcontracted whether it’s a small or large and selection 
process for subcontractor is varies from different contractors. The subcontractor selection 
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criteria are of utmost important to every contractor as it will remove the unwanted 
subcontractor from the list. Many contractors think that past experience and financial 
stability of the subcontractor are the utmost important to them. Experience management 
in the organization will be an additional importance the subcontractor selection. Majority 
of the contractors are using past experience as the subcontractor selection method.  
All subcontractor are not appropriate for all jobs, some are befitting for specific project 
size within a certain price range. Subcontractor selection criteria often used include price, 
past performance, health and safety record, financial capability, current workload, 
reputation, past relationships, resources (physical and human), technical and managerial 
capability, numbers of years of experience, references, location of firm, firm’s experience 
of similar projects and appropriate insurance cover. The list could be in exhaustive 
depending on type / size/ nature of the project, the awarding method, the pricing approach 
etc.  
The above makes the subcontractor selection more of art than science; in fact none of the 
numerous objective selection models developed by researchers has been identified to be 
all-embracing for different situations. Despite this the contractor has to ensure the use of 
appropriate criteria, giving necessary priority to the prevailing factors to select 
subcontractor/suppliers as a wrong choice of subcontractor could result in higher capital 
cost of construction operations, unnecessary request for extension of time, reduced 
quality of workmanship etc. thereby impacting the cost, schedule and quality 
performance of the project negatively. 
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The cutoff mark of median 4 and the criteria which are affected with 3 or 4 performance 
issue during the project was taken as point of calculating the most significant 
subcontracting selection criteria. There were only three criteria among 28 that were 
surveyed by general contractors that satisfied such condition and they are tender price, 
project management organization and length of time in business. 
5.3 RECOMMENDATION 
In this section recommendation will be made to the further studies on the same subject 
which may help contractors to improve the subcontractor selection criteria and its 
practices in their organization. Recommendation for further studies will also be given 
which are required in the construction industry in Saudi Arabia. 
5.3.1 RECOMMENDATION FOR GENERAL CONTRACTORS 
 Contractors who are considering giving out project to subcontractor are advised to 
understand the importance of selection criteria before giving out the projects. 
 Contractors are advised to look for experience subcontracting agencies as it was 
considered to be important by many general contractors in the survey. 
 The contractors should look for subcontractors having good equipment and 
manpower. 
 The contractors should read the financial stability of the subcontractors before giving 
the project. 
 The contractors should look into the past projects of subcontracting agencies for 
knowing their understanding about the construction projects. 
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5.3.2 RECOMMENDATION FOR FURTHER STUDIES 
 It can be recommended that a study could be carried out in future to determine the 
barriers which the contractors consider and face in selecting subcontractor. 
 It is recommended to find out the selection criteria for other construction projects like 
industry public utilities, etc. 
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APPENDIX A: QUESTIONNAIRE 
KING FAHD UNIVERSITY OF PERTROLEUM& MINERALS 
CONSTRUCTION ENGINEERING AND MANAGEMENT DEPARTMENT 
 
SURVEY ON SUBCONTRACTING SELECTION CRITERIA FOR CONSTRUCTION 
PROJECTS IN SAUDI ARABIA 
 
Dear respondent, 
 
A study is being conducted on subcontracting selection criteria for construction projects 
in Saudi Arabia. As a leading Contractor in the Saudi Arabia, your company is selected 
to participate in the study. The objective of the study is to investigate the criteria for 
subcontractor selection in construction Projects. The Questionnaire is designed for 
Construction Management Personnel (i.e. Construction/Project Managers, Job 
Superintendent, Project Engineers etc.) who have hands-on experience in subcontracting 
practices. 
 
The Questionnaire is divided into two sections and should take less than 10 minutes of 
your valuable time to complete. The information that you provide shall be kept strictly 
confidential and shall be used only for research purpose and will be presented in the 
research in aggregate. Your contribution towards this study is greatly appreciated, as it 
will add significantly to the value of the research and the research results will be of great 
benefits to the industry including your organization. 
 
Thank you in anticipation of your cooperation. 
Meer Aijaz Ali, Civil Engineer 
Graduate Student, CEM Department, 
KFUPM, Dhahran, Saudi Arabia 
E-mail: g201307250@kfupm.edu.sa; meeraijazali@gmail.com; 
Mobile: +966-541814520 
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SECTION 1: About Organization 
This section collects basic information about your organization. 
 
1. Name of the Organization: 
…………………………………………………………………………………………… 
 
2. Number of Employees:  
 
         Less than 50   between 100- 500  between 500- 1000   
 
           between 1000-1500   1500 or more 
 
3. From how many years your organization is in market? 
 
            Less than 5   between 5-10  between 10-15  
 
            between 15-20   20 or more 
 
 
4. How many Projects did your organization completed in last 5 years? 
 
            Less than 5   between 5-15  between 15-20  
 
            between 20-30   30 or more 
 
 
5. What type of utilities does your organization builds? (can select more than one) 
 
            Industrial   Residential   Public Utilities  
 
            Commercial   others, please specify ………………………………. 
 
 
6. Who are your organization’s clients? 
 
            Private Sector  Government Sector  Both  
 
            Others, please specify ………………………………………………….   
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SECTION 2: About Respondent 
This section collects basic information about respondent of this questionnaire 
 
1. Name: …………………………………………………………………………………………….. 
 
2. Job Title: …………………………………………………………………………………………. 
 
3. What is your education level?  
 
        Diploma (ITI)   Bachelor Degree  Master Degree   
 
           PhD    others, please specify ………………………………...... 
 
4. How many years have you been working with the present organization? 
 
            Less than 3   between 3-5  between 5-10  
 
            between 10-15   15 or more 
 
 
5. Your total experience in construction Industry? 
 
            Less than 5   between 5-10  between 10-15  
 
            between 15-20   20 or more 
 
SECTION 3: About Subcontracting  
This section collects basic information about subcontracting in your organization. 
 
1. Does your organization subcontracts the work?             Yes………  No ……… 
 
2. How long has your organization been subcontracting the work?  
 
         Less than 5 years  between 5-10 years  between 10-15 years   
 
           between 15-20 years   more than 20 years 
 
3. How does your organization select the subcontractor? 
 
            Lowest Bid   Reference  Past Experience  
 
           others, please specify ……………………………………….. 
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4. On which project does your organization subcontracts? 
 
            Small projects  Medium Projects  Large Projects  
 
            Every Project   
 
5. What percentage (%) of project is subcontract by your organization? 
 
            0-20   20-40    40-60  
 
            60-80   80-100 
 
6. What kind of work is subcontracted by your organization?(can select more than one) 
 
            Site construction       Material  Electrical /mechanical  
 
            Construction Equipment’s       Others, please specify 
………………………………………………….   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
103 
 
SECTION 4: SUBCONTRACTOR SELECTION CRITERIA  
You are kindly requested to rate the importance of the criteria for subcontractor selection on a Likert scale of 1 to 5, 
The corresponding scale shall be 1= Not important; 2= Slightly important; 3= Moderately important; 4= Highly 
important and 5= extremely important. Check √ in the appropriate box. 
 
 
Subcontractor selection criteria 1 2 3 4 5 
Quality 
Quality performance (e.g. ISO 9000 accreditation)      
Financial soundness 
Financial stability.      
Tender price      
Credit rating      
Banking arrangements and bonding      
Financial Status      
Technical ability 
Experience      
Plant and equipment.      
Personnel      
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Subcontractor selection criteria 1 2 3 4 5 
Ability      
Management capability 
Past performance and quality      
Project management organization.      
Performance history      
Geographical location      
Physical size/growth      
Experience of technical personnel      
Management knowledge      
Health & Safety 
Safety      
Experience modification rating      
OSHA Incident rate.      
Management safety accountability      
105 
 
Subcontractor selection criteria 1 2 3 4 5 
Reputation 
Past failures.      
Length of time in business      
Past owner/contractor relationship.      
Scale of projects completed      
Amount of past business      
Industrial relations      
Cultural similarity      
Performance Issue During Project  
Importance of the schedule performance      
Importance of the quality performance      
Ability to control the costs      
Sub-contractor’s poor management ability      
Energy saving materials and installations      
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Cost overruns      
Poor competency of laborers      
Jobsite cleanliness during projects and upon leaving jobsites      
Safety consciousness on the job site      
Not buying insurance for major equipment and employees      
Suppliers incompetency to deliver materials on time      
Failure to comply with the quality specifications      
Lack of readily available utilities on site      
Flexibility and cooperation when resolving delays      
Knowledge of construction regulations      
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APPENDIX B: ANALYSIS RESULTS 
 
 
Mean Median Mode Std. Deviation 
Quality performance 3.8286 4.0000 4.00 .61767 
Financial stability 3.7714 4.0000 4.00 .77024 
Tender price 3.9714 4.0000 4.00 .92309 
Credit rating 3.5143 3.0000 3.00 .88688 
Banking arrangements and Bonding's 3.6857 4.0000 4.00 .90005 
Financial status 3.7714 4.0000 3.00 .94202 
Experience 4.2286 4.0000 4.00 .73106 
Plants and equipment 4.1429 4.0000 4.00 .80961 
Personnel experience 3.6857 3.0000 3.00 .96319 
Personnel Ability or skills 3.5429 3.0000 3.00 .85209 
Past performance 3.8000 4.0000 4.00 .75926 
Project management organization  3.6000 4.0000 4.00 .81168 
Performance history 3.2571 3.0000 3.00 .74134 
Geographical location 3.1143 3.0000 3.00 .93215 
Size and growth 3.4000 3.0000 3.00 .73565 
Experience of technical personnel 3.5714 3.0000 3.00 .69814 
Management knowledge 3.2286 3.0000 3.00 .64561 
Safety System 3.9143 4.0000 5.00 .98134 
Experience modifications rating 3.3143 3.0000 3.00 .99325 
Osha incident rate 3.6857 4.0000 4.00 .90005 
Management safety Accountability 3.3143 3.0000 3.00 .86675 
Past failures 3.4571 3.0000 3.00 1.01003 
Length of time in business 3.6571 4.0000 4.00 .93755 
Past owner /contractor Relationships 3.3143 3.0000 3.00 .75815 
Scale of project completed 3.3429 3.0000 4.00 .87255 
Amount of past business 3.2286 3.0000 3.00 .87735 
Industrial relation 2.9714 3.0000 3.00 .98476 
Cultural similarity 2.5714 2.0000 2.00 1.03713 
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APPENDIX C: CODES FOR PERFORMANCE ISSUES 
Code Performance 
P1 Importance of the schedule performance 
P2 Importance of the quality performance 
P3 Ability to control the costs 
P4 Sub-contractor’s poor management ability 
P5 Energy saving materials and installations 
P6 Cost overruns 
P7 Poor competency of laborers 
P8 Jobsite cleanliness during projects and upon leaving jobsites 
P9 Safety consciousness on the job site 
P10 Not buying insurance for major equipment and employees 
P11 Suppliers incompetency to deliver materials on time 
P12 Failure to comply with the quality specifications 
P13 Lack of readily available utilities on site 
P14 Flexibility and cooperation when resolving delays 
P15 Knowledge of construction regulations 
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APPENDIX D: CODES FOR CRITERIA 
Code Criteria 
C1 Quality performance (e.g. ISO 9000 accreditation) 
C2 Financial stability. 
C3 Tender price 
C4 Credit rating 
C5 Banking arrangements and bonding 
C6 Financial Status 
C7 Experience 
C8 Plant and equipment. 
C9 Personnel 
C10 Ability 
C11 Past performance and quality 
C12 Project management organization. 
C13 Performance history 
C14 Geographical location 
C15 Physical size/growth 
C16 Experience of technical personnel 
C17 Management knowledge 
C18 Safety 
C19 Experience modification rating 
C20 OSHA Incident rate. 
C21 Management safety accountability 
C22 Past failures. 
C23 Length of time in business 
C24 Past owner/contractor relationship. 
C25 Scale of projects completed 
C26 Amount of past business 
C27 Industrial relations 
C28 Cultural similarity 
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